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PREFACE, 


TP HE Authors of Original Papers and Communications in the 

? resent Volume are, John Gough, Esq. ; Dr. Tliomas Stewart 
Vaill; Opsimaihj A. Diletbante; Mr. William Cooke; Mr. 
Wjlliam Skrimshire, Jun. ; Mr. Robert Bancks ; P, Barlow, Fsq. ; 
A Cbrresponclent ; Dr. Bcddoes; J. B. ; John Bostock, M. D. ; 
W. Saint, Esq,; Mr. A. Combes; J. A. De Luc, Esq.; William 
Walker, Esq.; W. Moore, Esq.; James Woodhouse; Mr. B. 
Ceok ; Mr. J. Acton ; S. Vince. 

Of Foreign Works, M. Vauquelin; John Michael Haussmann; 
M. Gueniveau ; M. Berthier; M. V. Auarie; M. Frederic Mohs; 
M. Tonnelier; M. P. Turpin; M. Theodore de Saussiire; A, 
Avogadfo; J. C. Delamatberie; Lewis Cordier; J. P. D’ Anbiiisson; 
Professor Proust ; R. J, Hauy. 


And of British Memoirs abridged w extracted, Thomas 
Andrew Knight, Esq.; Lord Ribblesdale; Thomas 7'homson, 
M. D. F. R. S. ; Mr. William Hardy; Mr. Henry Ward; Mr. 
Martin Furnissj Abraham Parsons, Esq.; Mrs. Hooker; Mr. 
William Murdoch; Everard Home, Esq. F. R. S. ; ftSr. Gilbert 
Gilpin; Mr. Christopher Wilson ; J. Witley Boswell, Esq. ; Major 
Spencer Cochrane ; William Hyde Wollaston, M, I). Sec. R. S. ; 
Mr. George Smart; Mr. Joseph Davis; Mr. S. Mendham; Mr, 
Edward Massey ; Edmund Turrell ; Robert Buchanan ; Mr Joseph 
Collier; Mr. Wiliam Shipley; Humphry Davy, Esqf SecTR. S. 
M. R. I. A. 

The Engravings consist of 1. Dr. Traill’s MereVial exhausting 
Machine; 2. Problem by J. Gougb, Esq.; 3. Mr. Hardy’s Cor-, 
rection of Vibration in Time Keepers ; 4, Mr. Henry Ward’s 
Compensation Pendulum; 5. Mr. Furniss’s Air-tight Door Hinge; 
6. Mr. C. Gilpin’s Machine for raising Coals; 1. Mr. C. Wilson’s 
secure Sailing or Life Boat; 8. Mr. J. Boswell’s improved Cimstan ; 
9. Mr Mendham’s Escapement ; 10. Mr. Davis’s Chimney Brush ; 
II. Mr. Davis’s Pannels for Security; 12. M, Tonnelier on the 
Meionite ; 1 3. Mr. Massey’s Patent Log ; 14. Mr. Massey’s Sounds 
ing Machine ; 15. Diagrams illustrating the Problem respecting the 
Radius of Curvature ; 16. Instruments for the Construction of im# 
roved Chemical Muffles ; 17. Mr. Collier’s Ship’s Stove; lAp 
hinley’s Floating Light; 19. Mr. Acton’s Improvemciil in the 
Still ; HO. Crystals of Carbonate of Lime. 
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ARTICLE 1. 

A Mathematical Problem : John Gouoh> 

To Mr. NICHOLSON. 

SIR, MiddleshaWf Ai^usi $9 1808. 

TThE insertion of the following problem, with the inves- 
tigation of it, in your valuable Journal, will oblige 

Yours, 

JOHN GOUGH. 

Problem* To a given arc of a circle o, let it be required The problem 
to add another making the sum of the two arcs equal to 
the tangent of the latter, f, vie. a-^z'zzt, 

(A) may show in the following manner, that the Containi no 
problem contains nothing absurd in it; but that, on the* Aiof 
contrary, there is a value of z to each value of a, which 

would fulfil the conditions of the question, were we but able 
to rectify the circle. 

(B) Let A'BC^ PI. I, fig. 6, be the given arc, consist-, T1ii$ ttisfiumi 
ing of n quadrants, n being any positive number, whole or *1®®*®®***(W* 
fractional ; to this add the quadrant C P D, in which take 

VoL. XXL No. 9l«-^fiPT. 1808. B the 


MATHEMATICAL PEOBLEM. 


A 




% 

rc CE; and through E, from the centre O, 
eetiu^ the tangent C T, in F ; put C O =z r, ' 
U JLz=Xp corresponding tangent C Fzry; then 
P^Rore of the circle, as s*:r^::J:x; but .v* is 
lhan f% therefore^ is greater than jC-, consequently 
y faster than x: moreover, when y=0, a + x::^ a 

+ Orrn, in which case a4-jc is infinitely greater ihaivy, l)ut 
V increases faster than x, and exceeds it infitiitely, when 
the quadrant CPD; consequently, by prime and 
ratios, there is a point P betwiset C and D, which 
^cuts off an arc CP, ors, the tangent of which, CVF, or 
trz the arc A C P, i. e. «d-rzi/. 
geoiV^'i- (C) When A C P rr C T, tlie sector A O P = triangle 

COT; from each take the common sector C f) l^ and tlie 

sector A O C ir the space C P T ; hence the problem, 
treated geoinetrically, assumes tliis form ; to find a point T 
in the tangent C F, produced if necessary, from which if 
T O be drawn to the centre, it shall give tlie space C T 
“ the given sector A O C, for this construrtioii will evi- 
dently make the tangent C T ~ the a’*c* A C 1\ 

When a-ss 0, (D) If the arc A B C zr O, the sector A O C :z: 0 ; the rc- 

finTtely^mHll"" space C P TzirO, by (C) ; hence the arc (' EPzrO, 

i. e. when fizzo, z is evanescent; consequently, the problem 
is impossible, unless a be a finite magnitude, 
n not restricted (E) It appeal's from (B) and (D), that z is a real, not au 
*' imaginary arc, firovided a be a finite magnitude, whicli may 
be expressed by nQ, Q being a quadrant, and n a positive 


number, either whole or fractional, Tliis conclusion how- 
eveV is rejected by a celebrated niatheinatician, who inti- 
iBotes, that n is always an odd number; the passage con- 
taining his opinion is here quoted. 

“ Inveiiire omnes arcus, ^ qul taugciitibus suis sint 
sequales. 

“ Solution Primus arcus, hac proprietate praeditus, est 
infinite parvus. Turn in secundo quadrante, quia hie t«n- 
gentes sunt negative, d^tur nullns istiusmodi arcus; in 
tertio vero quadrante dabitur unus ^870® aliquanto minor ; 
porro dabuntur ejiisiuodi arcus in quinto, septimo, 

- The reason assigned for n being an odd number in this 
quotatioa is derived from the supposition, that all the tan- 
gents 


HATHSMATIOAL FAOBLlVn 


^nf&( ar€ negative in even quadraiiU. To pxki^aBi^ 
leusoii on itb oaru pniicip 1 e<«, lot iis eupi^ose tly 
to begin ut B in the ftgure, not at A9 
tVn fl == arc BC == a quadrant, and 
C E D the second or an even quadrant; through B ai^i Cl 
draw the tangents BR, TCR, and the angle TRB ie 
iniuiiieaitly right ; that is, C T is perpei\dicu 1 ar to B R, but 
B R is a positive tangent, because B C is an odd quadrant^ 
and T C has been sliown to be perpendicular to B R, which 
invulidates the reason why n siiould be odd, because the 
relations of perpendicular lines are not the relations of 4* 
and — , or positive and negative quantities. 

(F) Ceitain mutual rclatioiis of a and z may be investi- Mutual nrla* * 
gated in the following manner. Suppose these arcs to vary, of » d: s# 
so as to preser^ e the equation a f and we have z z:/; 

a • • 

h Z Z 

hence az=.t—z, but f 1= . n (f*+r*) X therefore d zi 
r * r 

. Q . 

. Now when r is less than — > is less than r% and o 

ib less tlian z ; but a and z begin together by (JD), or thu 
present article ; therefore, when r is a small arc, it is greater 
lhaii Uj unil s — a is the greatest, when the angle C O P = 
on the contrary, when 2::r:Q it is finite, and a maxi* 
mum, and a is also a tuaxiinum, but infinite; hence we 
have the following equations, azi (n— 1) Xar* t:^a 4-«— 
where » is any number, whole or fractional, greater than 
unity. 

(G) These things being premised, we may find z by ap« s found by ap* 

proximation to any given value of a, thus; put the ghen arc ** 

a+Qy or A C D z= rzzly arc P D=v> its tangent orcc^’ 

tangent’ of zz:q\ then by the problem but by tri- 

- , ‘ie* 17 e’ Uia® 

gonometry #X«=r‘=l, and ,=r+_+_+_-_4-2g3^- 

1392 81844 b ** ^ , 

^ 154925 ^6081075 "^638812875 P** i» r%t 

Vr’^ri v»TT» = ^9 ^9 dt e, &c. respectively; and we have 
‘f g + g b^^^bv^+gev^ — ce^+g — dt^ + 

&c. r=l; and by reverting the series, as in 
Emerson's Algebra, page 171, Problem LXll) we get m 
B i 1 
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MATH^MAtieAL PROBLEM,. 


Example to 
the last para- 
graplu 


• in the last ar- 
ticle is too 
freat. 


« found when 

less ft 


‘Vxasnpleto 
tile last para- 

gnph. 


y > I 1 5— *ar*ft ^ 14— igy*t+3jr*tw*g ^ 


A 

8 ’ g-' S* •g^ ' 8* 

49— 5— 6e*<s— . - .u 
ij j i 11 ^ - ' — , &c. ; but » IS tbe com- 

^ s 

pietist of b; therefore Br=Q*—or:l*570796 — » nearly, 
(ri) For example, let o =: 9 X Q ; then g =: 10 x 0*= 

15*70796; whence— z: *063662; -i =*000266; • — 5-?— 

8 8 8 

1 1 2— g*6 

*000089. Stopping here we get viz 1 — | + ^ — = 

8 8 ^ 

*063839: but arc C P = Q—e = 1*506957: dividing this 
by *017453 the length of a degree to tbe radius unity, we 
get 86^ 20' 37'' for the angle subtended by the arc C P, 
or B. 

(K) Since /=g--4>=15*644l21; and qizv +—^-— &c, 

=*063992; we have #X9=1*001096, &c. ; but tgzil uni- 
versally. which shows, that g-^v exceeds the true value of 

I. or -i-= 15*62386. dec.; therefore o is a little too great. 
9 

which makes z too little ; but it is to be remembered, that 
the true place of P has been nearly found in an even qua- 
drant. 

(L) It appears from (F). that we may put tizn z ; more- 
over, we have (by trigonometry) q tizr* zi 1 , hence qziz 

pntB=Q— «. Q being a quadrant or 1*570796; also. 

pul 9 = 0 4" 6 «* + c i>* + d &c., as in (G) , and we have 

Qv — o'+Q — ce® &c. = — ; and by re- 


versing the series, we get vzi 

.▼ y R 


W-i” £\g ...1 • 


Q*i»* • Q*«» . 

Sw« 4 Q *6 

— , &c., where n is always greater than unity; but 

when V is known, b is given =Q-— i?. 

(M) Putn=100, then y^ = *000636. = *000028 ; 

y » Q * n 

stopping here, ve get v:=;000664, «iid «=:i''5701S9i dr Sd* 
S7' 48". 


(N) When 



IWOOKTUTIBIUTV. OV »4U iMW 

(N) When a ii but smaU, the aeries given 
verges but in which case the foUowiiiig, 

motion may be used. Since a.-t- a s tt*a = bilf esB 


zza; put 3X»=i>« end we have, by Eutersolt’s 

l . P .^P* «9P* 

page 7fi, t-p* + ;g +j^-— . &c. 

(P) For example, let a = *009, then jt>= *027, andp^ = 
-3, and substituting the successive powers of *3, or jp^, we 
get ^=’3054157, and «=t-^=*2964157. 

(Q) When ft, in (L)» consists of a unit and a small tme^ 
tion, we may also approximate to the value of r, by help of 

A , t 

the two values of x, viz. — , and t— — 4 — — , &c. ; from 

ft 3 6 7 

<* t* <* 1 

which we get — — ~ + - — — , «cc.=»— — : call th, 

small fraction, , to ; and we have by reversion, t*=3 X 

* 

w + 5*4 X w* + 7*86857139 X w* + 10*33714581 X »♦ + 
18*8037916 X w*, &c. 


IL 

On the Inconvertibility of Bnrk into Albntmun. By Tho- 
mas Amobbw EmoH'r, Esq, F. R, S, In a Letter to Sir 
Joseph Banks, K.B, P.R.S.* 

My dear Sit, 

In a letter which I had th'e honouiSo address to yon in Mitur that 
the end of last yearf, I endeavoured to prove, that thC compow the 
matter, which composes the bark of trees, previously exists 
in the orlls both of their bark aud albumnm in a fluid of both bark k 
state.; and thit thia fl^uid, even when extravasated, is capa- ‘i^"^’*'*** 

•^U. Ttaiu. Isr 1806, P. I, 103. 

f PhU. Tmu. 1807 } or Joaroal, tol. JQX, p. S41. 

blc 



fiHo & pWpc^ (b3 c«1T6hii^j knd' aTlSnifltily 
t&ten by ^fie Vess^llr Bfei- 
{S^d^y%l!ly dieplndeni cin tbe icotirs^, wbidi tlie dcftcend- 
lC(llilil^||^1« m»de to tikci*. The object of the present 
Always re- Mcitibir il^to prove, that the bark thus formed always re- 
mains bark. ttee AiSte of bart, and that ho part of it is 

transmuted into alburnam, as many very eminent naturalists 
have believed. ' 

Experiments Having procured, by grafting, several trees of a variety 
and crab!***^^ of the apple and crab tree, the woods of which were distin- 
' ^sbable from each other by their colour, I took off, earty 
Their bark mu- in the Spring, portions of bark of equal length, from 
t^y inoscu- of eqiial size, and I transpbsed these pieces of 

Mrky'^ehclosin^ a part of the steofi of tfie apple witli a 
covering of the bark of the er^b tree, , which extended quite 
round it, and applying the bark of the apple tree to the 
stem of the crab tree in the saip^ manner Bandages were 
t1ien applied to keep the tMnsposed bark and the alburnum 
in contact with each other^; and the air was excluded by , a 
plaster composed of bees wax and turpeaitine, and with a 
cov^fiitg of tempered clay. ^ 

Interior siir- The interior surface of the bark of the emb tree prefc 
faces different, sented numerous sinuosities, which corresponded with simi- 
htp i t i a q o aK ti a g on the surface of the atbumum, oce asio tie d 
by the former existence of many lateral branches. The in- 
terior surface of the' bark of file apple tree, as well as the 
external surface of the alburnum, was, on the contrary, 
tJnion took perfectly ‘ s moot fi and evferf. A vital union soon took place 

• bdtwecri the transposed! -pieces of bark, and the alburntim 
and bark of the trees to which they wete appHed^ atid in 
A layer of al- the autumn it appeared evident, that a layer of alburnum 

ExUavasatod * 1 bad observed tln^Hkaamstanee in many sueoesatve seasdnt ; Ifut I 
animal ftuid$ not by any means piepared: to believe, that sneb an arrange flleui;^ 
^^jcome vasfru^ could lake place in the coagulum afforded by an extnivMted fluid} and 
1 am indebted to Mr. Carrii>le fir having poliit^'ou^ to me idaAy dr- 
cumstances iff the potion and pbwc'cs of the blbod of animali, 'which in- 
duced me to give credU to the Skeuracy of iffy ohseiNriflons | ffff d tff that 
gentleman and to Mr. Home 1 have also subsequeady to ack^wjedge 
many obligations, " 

bud 



ha4 l>«e«, ill ererf bftiiiMjidk form- 

pi»ceft dt bark, vjrhich irerfe thelk^tsl^ oi& * ^ beneAth. 

* the orgatiiistliwi M Albarnnm did 

bwi^ierattid beneath the tf aiaipoaed 
crab tree, and adiick hfld ibnoed a perftart t^^lfc^'^ 
albornuin of the apple tice, i conld net 
of 'the sinuosities I hud^notieed ; ncir was the uneven 
face of *the alburniam M’ the cmb tree more c^hlntfjed by th^ 
smooth transposed bark of the apple tree. The ‘newly gc*- 
nerated alburnum, beneath the transposed bark, jippear^^ 
perfectly similar to that of other parts of the stodk, and th.e 
direction of the fibres and vessels did not in any degree cor* 
respond with those of the transposed bark*. 

Repeating this enperimeut, I scraped off the eKterbal ^orAide of 
surface of the albufntim in several spaces, about three lines 
ill diameter, and in these spaces ao union took place be- 
tween the transposed bark and the alburnum of tlie stock, 
iior was thei^e any ralburuutn deposited in |^he abraded 
Kpueea; but the newly generated cortical and alburndua 
layers took a circular, and rather elliptical, course round 
those spaces, and appe^ed to have been generated by a de- 
scending fluid, wliiefa had divided into two currents when it 
came into contact with the spaces from which the surface 
had been scraped ofl^, and to have united agmn iminedUtely 
beneath them. 

In eacli of these experiments, a new cortical and albur- New cortictl A 
nous layer was evidently generated ; and apparently by the 
same means that similar substances were generated beneath 
a plaster composeil of bees wax and turpentine, in former 
ex peri men ts f-; and the only obvious diflercnce in the result 
appear^ to be, that the transposed and newly generated bark 
formed a vital union with each other: and it is sufficiently 

• Puhame] having taken off, aii4 immetViaWTy replaced, w mil ar pieces 
of the bar*jt. pf young elms, iubsoqu.eatly found, that the alburnum* i^crimeot do- 
which was generated beneath sucU pieces of bark, had not formed ai^y fectivc. 
un ton with the alburn urn of the tree beneath it. But this great natu^ 
rali^it did not employ arcs 'of auflident power, to bring the hdrk 
and atharaam into izlose contact, or the result would have Been 
fttthu 

t IVeas. for ItOTj of vol. XIX, p. 24S, 

evident. 



HilAif iNirk ^ taf kittd was eonmtod into allw- 
it 4|l«ist liaira boon For k can 

tba bark of a crab tree waa 
tiaaiMM the albnrniim of an apple tree, or that the 

&mld have, been ob«- 
Ul»r(|led* hiA traniomtatioa taken place. Tbere is 
Def» however, any thing in the prectaiing cases calculated 
ip provct that the newly generated bark was not cod verted 
into alburnum; and the elaborate experiments of Duhacnel 
pajficiently evince the difficulty of producing any decisive 
evidence in this case ; nevertheless I trust, that 1 shall be 
able to adduce such facts as. in the aggregate, will be found 
nearly conclusive. 

Tosnf sfabotf . Examining almost every day. during the spring and sum- 
ef oak* No loer. the pr^^essive formation of alburnum in the young 
o7^1^nt^^ shoots of an oak coppice, which had been felled two years 
alburnum. preceding. !« was wholly unable to discover any thing like 
the transmutation of bark into alburnum. The commence- 
ment.of the alburnoua layers in the oak fquercm robusj is 
distinguished by a circular row of very large tubes. These 
tubes are of course generated in the spring; and during 
their formation. 1 found the substance through which they 
passed to be soil and apparently gelatinous, and much less 
tenacious and consistent than the substance of the bark it- 
self; an^. therefore, if the matter which gave existence to 
the alburnum [previously composed the bark, it must have 
*been. during its change of character, nearly in a state of 
solution. But it is the transmutation of one organized sub- 
stance into the other, and not the identity only of the mat- 
ter of both, for which the disciples of Malpighi contend ; 
and if the fibres and vessels of the bark really became those 
of the albumumt a very great degree of siittilarity oa^t to 
be, found in the orgiU|Mtion of .those substances. No such 
■iroilarity. however. WfiBU; and not any thing at all eorrCs^ 
ponding with the circular row of large tubes in the mlbof^ 
num of the oak is discoverable in the bark of that tree.' 
These tubes are also generated within the interior suffiiceof 
the, bark, which is well defined ; and during tbeir fonvM^ieii 
the vessels of the bark are distinctly visible, as different t>r- . 
gans; and had the one been kaasmiated into the other.lbeir 

progressive 



iiKsofiwitliBiufr. m mift if 

prograsfi V4e cbanga* iKHild not, 1 ihimk^ poiiiUf 

my qhservatioB. Nor does the orgaoieetkm of the tiMt*fwBarlni of 

other instances in any degree indicate "iie o h e N d fc r'^if 

woodr that gen^ted beneath it : the tially, 

elm ftUmu$ montana) is extremely rough atili|;ibMds; 

it is often taken from branches of six or eight j^rs oUI»'1lo 

be'used instead of cords ; that of the ash fjraxinns ejneist* 

sjer^ oh the coi)trarjr» when taken from branches of thh 

same age, breaks almost as readily in any one direction as 

in anotlier, and scarcely presents a fibrous texture; yet the 

alburnum of tbCse trees is not very dissimilar, and the ot|e but not thval. 

is often substituted for the other in the construction of agdh 

cultural instruments. 

Mirbel has endeavoured to account for the dissimilar or^ ihs* 

ganizatiou of the bark, and of the wood into which he^^^* 
conceives it to be converted, by supposing, that the cellu* 
lar substance of the bark is always springing from the a1«- 
burnum, while the tree is growing; and that it carries with 
it part of the tubular substance fthm tubuhirej of the li» 
ber, or interior bark. These parts of the interior bark, which 
are thus removed from contact with the alburnum, he con* 
ceives to constitute the external bark or cortex, while the 
interior part of the liber progressively changes into albur* 
num. 

But if this theory (which I believe I have accurately Objection! to 
stated, though I am not quite certain, that I fully compre* 'keory. 
hend its author*) were well founded, the texture of the' 
alburnum must surely be much more intricate and inter- 
woven than it is, and its tubes would lie less accurately pa- 
rallel with each other than they do : and were the fibrous 
substance of the bark progressively chaapng into alburnum^ 
the bark must of necessity be firmly attached to" the albur- 
num daring the spring and summer ^the continuity, and 
indeed identity of the vessels and fibm of both these sub- 
stances. This, however, is not in any degree the case, and 
the bark is in tliose seasons very easily separated from the 
albumum ; to which it appears to be attached by a substance 
that is apparently rather gelatinous than fibrous or vascular : 


Chip. Ul, Artidf 5, 

and 
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iiik(|^,dlwUM|s-ihPty thM the adtifeiion of tb« eortiosl wed* 
alia ‘aadflbfet. to «u)iialberi»)'ttt«cti (bote stvMigp fhettt ilifr 
wibeeAMi a^DM! bari^o tfa« albvriitrm, afforda ano^or cir* 
Objection to aiittaltoili iMiaat as iacoiisisteaC 'Idtb Aie tiMury iof ' Malpi’* 

Diihamersex- of DfibatiiH are, however, lip- 

perimentof fiirodrabte t<$ the theor}' of Maflpighi, respecting^ 

'^bumuin?* &1tifefa}6h dlf terk into alHirrtiuin ; and Mirbet has ciWd 

ffo, whirff+te? appears to think cobclusive*. In the first of 
thSbe Duhaniel shb^, that pieces of stfrer wife, inserted 
in the bark of trees, i«rei‘e subsequently found in their al- 
bliNitMaiis But Dutiamel himself liOs shown, with his usual 
acutancBS and candour, that the evid(M>ce afibrdecl by this 
expertmei'it is extremely defective ; .'ind be declares himself 
^ be aiu;e;:taiii, that the pieces of wire did not, at^heirfirst 
ipserttoii, pass between the bark and the alburnum ; in 
which case they would necessarily have been covered by 
aveiy ttaceesiiive layer of albuniuth, without any transtiruta- 
tion of bark into that substanr^t* 

^ experiment second expfirimeiit cited by Mirbel, Duhamel has 

of a peach bud shown, that when a bud of the peach tree, with a piece of 
swtedYaa”^ bark attached to it, is inserted in a plum stock, a layer of 
plum stock. Wood perfectly similar to tlmt of the peach tree will be 
found, in the succeeding winter, beheath the inserted bark. 
The statement of Duhacnet is perfectly correct : but the 
experiment does not by any means prove the conversion of 
bark into wood ; for if it be difficult to conceive (as he re- 
marks) that an inserted piece of bark can deposit a layer of 
alburnuui, it is at least as difficult to conceive, how the 
same piece of bark can be converted into a layer of albur- 
num of mpre than twice its own thickness (and the'thick- 
he$8of the alburnum ^deposited frequently exceeds that of 
the bark in this pro^ition], without any perceptible diipi-* 
notion of its own proper substance. The probable qpera- 
Jlion of the inserted bud, which is a well plant, 

dt the period when it becomes capable of bein^ transposed 

• Cha^ m, Article S. 
t bill Wi Ch* 

with 
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wilk succehA, appear^ aldo, in this case* to have been.^vop^ 
looked; for 1 found, that whee I destroyed thelnidi in the 
succeeding winter, and left the bark^whicliiiielongied to 
theti Ottii^ured, this Mrk^ no !Ohget< pe rtie iod i 
to generate alburnum. ' It 

though perfectly inactive, till it bi^AlloV'oiteec^ 4ljhl|ie 
successive alburnous layers of the stock ; and it was found 
many years afterwards enclosed in llie wood. It wifS^Vbw* 
ever, still bark, though dry and lifelesj, and diri^ , 

pear to have made auy progress towards conver^ion^ttp’^ 
wood. • * 

In the course of very numeroul experiments, whicb>Srtre No facts to 
made to ascertain the manner in which vessels are 
in the reproduced bark *, many circumstdnces came uadef veitsd into al- 
my obsetvatiou, which I could adduce in support of 
opinion, that bark is never transmuted into albutnilitt ;'bQt 
I do not think it necessary to trouliie you with an aceolint 
of them ; for though much deference is certaiidy due to the 
opinions of those naturalists, who have adopted the opposite 
theory, and to the doubts of Duhamel, I am not miqeainted 
with a single experiment, which warrants the concladone 
tlicy have diAwn ; and 1 think, that, were bark really trails** 
nmted futo albunuun, its progressive chsugrs could ooljT 
have escaped tlie eyes of prejudiced or ioatteutive obseryera. 

In the ^ume of the ensuing .spring, 1 hope to addaesa |o 
you some observations respecting the manner iti which Jlie^ 
alburnum is generated/ 

I am, my dear Sir^ 

Your most obliged obedient servant, 

THOMAS ANO. KNIGHT, 

JS/ioth Dec. 29 , 1807. ^ 

t N ' ‘ 

« miH. Viinis. for 1I07{ or JovmU, «el. XUC,,. 241. 
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J kt i ma 4 JtBRt ^ ZinA (he, md ite Appfwation me a 

Pobfc ' % ike Right Hm, lord RiB8tMDAi.B, ^ GU^ 
tatihePmrk, TerktUre*. 

Herewith I send you a specimeti of white painty 

awhile ptinto for the sake of huinanity> I trust will be found a 

complete substitute for that baneful article white lead. 

1 hare used this paint for twelve years upon my house, 
{kling, doers, 8cc. ft is of a delicate stone tint, but be« 
comes equal in colour by time to the best white lead, and 
for durability, for never blistering, and for body arid adhe> 
sims infinitely superior to it. 

Tf the specimen (which is the average of what noay be 
ordinarily obtained, although for particular purposes it may 
be produced much finer), should meet with the approbation 
of the Society of Arts, &e., I shall at any time, with the 
greatest pleasure, at their request, render them all the in- 
i fcrmation upon the subject in my power. I have painted 

ibur or five years ago a vessel, which is now in his Majesty's 

Xe<dst8saUwa- service, with this paint, and nothing can exceed the rCsist- 
ance which this paint makes to all the effects of salt water 
• «to decompose it. 

1 have the honour to be, with much respect. 

Sir, 

Your obedient humble servant, 

RIBBLESDALE. 

AdiUionud Coomumicifftsa iy lArd RibbleMduht on Us Ore pf 

Zmcrn 

Minsk The mines are situate at Mallam Moors, in Craven, 

Yorkshire, and in an extent of country of eleven or twelve 

* Tnnt. of the Soc. of Arti for 1807, p. S5. Although flilt ore of 
sine did not appear, upon trial by raHous persom, Arily to saSwir the 
purpofoi of white load, as a basis lar paint, yet k possstasd luBdeat 
nwrit, to induce the Society to roteSheir silver mfdat to bU Loidlhifk 
/ thousand 
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tMwbittiiA acres of laoil be1oQg;ixig to bis Lovdbbip^ sAm 
the mineral is found, there lhrtne||ljr cepp^hifiiei* 

Tills orticleisfouiidip 
the sur&ce bf the; fs4h> . Tj|e 
the bottoms of these caverns, which, strotg afe j^^^ 
six: feet thick, and the best coloured mineral, or whitest, lies 
the lowest. On the npper part of the caverns are bUhlliful 
stalactites of ^at hardness. ^ 

One of the caverns wherein it is foiinS is one hiiiMfi^ ^ f ^ ^ 
and four yards, another forty-fbtilr,' and a third eigh^^fti^ 
yards m length, and about fourteen yards Mde* ‘ ^ ^ 

His Lordship supposes this mineml has been'au4time4^Surreaad(np 
by a volcano, as the stones surrounding it have been vitn-^ *t<Bisis|utM. 

fied« • , 

1 


The mineral was first tried as a paipt twelve ycnrs egOj;f^Triedsftptiiii 
it was previously sold, and continues to be sidd to muk^ 
brass at Birmingham and other places. He has S0I4 wpv 
wards of two thousand tons, at from five to ten ppuiuls per Beforsuisd fm 
ton, for making brass, when mixed with popper. mik’uig braw. 


His Lordship stated, that ft has answered well for houskiltiexcelleii- 
paiotiiig oxteniaily, and ,tbe whiteness improves by 
that it wiU iu painting cover a much Urger surfipe tfa|i& 
white lead paint, and he supposes it will do half as miSBb 
more wprk ; that it forms a body on the wood so hard.aa to 
resist the edge of an adze; and that it forms a stroiig 'ee-^ «« 
ment betwixt two , boards paipted with it. 

That it will never peel wff; that the oil paint on palings 
withstands, the effect of. moisture; pid that it will mix as a 
basil with all; pti^er colours. 

His'Loixlship added, that the price will not exceed that Cheap, 
of white ^ead ; Oti the contr^, be tlHnks, that, ekcepi^ id 
the finest preparations, uponnin average it will come consi- 
dcfaUy? lower# ' . -.V w . 


•• ,, , 

> 49m to amiiw^ S 4 C^t;>,th»t tI|e>bod]r The «k terr 

of ia-tqwil to'w^teilctd^ Mnd ih»t the ere 4«arif P"'** 

is se ^te, and is fotaiid' in tfii mbe so Utile lobgied #itli 

any 
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any Other Uwt I do not ki»e two pound* «f the 

colour ji»« tm «f. ora* 

1 remain, dear Sir, 

Your very humble servant, 

KIBBLESDALC;. 


IV. 

I, 

Pk Oxalic Acid. By Thomas Thomson, M, D, F. R. S. 
Ed. Communicated by Charles Hatcbctt, Esq., 


Oxi 


*XALIC acid, from the united testimony of* Eh rhnrt, 
Oultcacid Hernibrtadt, and Westruiab, appears to have been disco- 
divcMvcred by vered by Scheele; but it is to lier^uiau that ue ai e indebied 
Scheele. account of its propirties. lie published his dis- 

sertation on it in 177^9 and since that time ver} liitlo has 
been added to the facts contained in his valuable treatise* 
Chfsnaists have chiefly diiected their attention to the funna- 
tioii of that acid, and much curious and important infor- 
mation h&s resulted from the exporiiuents of Hernihstadti 
Westrumb, Berthollet, Fourcroy, yuuquf‘lin, &c, but the 
i properties of the acid itself have been rather neglected. 

1 ittii'atns. lo object, in the foiiowing paG;es is not to give a couipitie 
paid to us pro-^history of the properties of oxalic acid, but merely to stat^ 
pcrties. ^j,p |.pguit of a set of experiments, undertaken wUh the view 

of ascertaining different particulars respecting it, which 1 
conceived to be of importance. 


I. Water of Cryslalfizadono 

Oxalic acid is usually obtained in transparent prismatic 
crystals more or less regular; these crystals contain a por- 
cry^alhL^ion. water, for when moderately heated they eiHoyesce 

and lose a part of their weight, which th<^ afterwards reco- 
ver when left exposed in a moist place. When cautiously 
heated on a «and bath they fall to powder, aful lose about a 
third of their weight. But aa^he acid is itself volatile^ it is 


0 


i 


• Philos. Tran?, for 1807, p. 63. 


not 
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probAbltf that the ivhole of this leas iatiFoMw 
taiu the quantity of water contaiued in^dkeliacfjritala it Imi 4 
rt'coww to tlie foilowios: oiethad. 

1 . Stvenly ^rain$i of co^ataUized oxalic acid weae diaaolrwd The arid pre- 
in 6U0 graina of woter^ C‘o»atituting a solution which weighed elur^ia*otf ^ 
670 graiiib. lime. 

Fifty grains of pure carhonate of lirne^ in the atatia^cal*^ 
careous spar, were dissolved in muriatic acid ; this soluticm 
was evaporated to dryness, to get rid of the excess of aCid» 
and thtt residue redissolved in water. 

Into this muriate of lime the solution of oxnlic acid tvas As the muriatic 
dropped by little and little ns long 4 s any precipitate felU hoUi*?h**urt 
and the oxuliite of liine thus formed was separated by the punlunsia so* 
iilLcr. Pure oxalic acid is not eiqmble of precipitating tho *“^*®**» 
whole lime from solution of mumte of lime, the muriatic 
and cvolied heiiig always sufficient to retain the lust por- 
tions ill Holution. 

ft was necc'fssuy to ocl iid of thh excess of acid ; the me- this snturnted 
lliotl which uppeured tlie least exceptionable was to saturate snimonia, 
tlie iiiMJtatlr acid with fiininonia; accordingly when the ox^ 
alic and ctsis^'d to occ.ision any farther precipitate*, I cau- 
tiously added pure ammonia, till the liquid ceased to pro- 
any i ffti t upon vegetable blues, A copious additional 
precipitate of ovulate of lime was thus obtained. Oxalic 
acid was now a<lded again as long as it rendered tlie liquid 
muddy, lly thus alternatt‘ly having recourse to the acids 
solution, and to aamioiua, and by adding both with great 
caution l<ravoid any excess I succeeded in separating the 
whole of the lime, without using any sensible excess of ox- 
alic acid. 

558'grains of the acid solution were employed, quan- 
tity which is equivalent to 58*3 grains of the crystuUhped 
acid. 

3. The oxalate of lime, after being well washed and 
drained, and exfiosed for a week to the open air, at a tem- 
pt Tat ure of about 60 % weighed 76 grains; but upon being 
left on the sand bath for some hours in a temperature be- 
tween 200 '* aud 300^, its weight was reduced to 7 - grains. 

3. These 7 ^ grains of diy oxalate of lime were put tuio 
an open platinum crucible, and gradually heated to redness. 

By 

T'^ttarpir* Jaflcrfilma PuMic Lfbfmrysi 
\tca. No .. \ 3 ^"& 5 LD*te . Jf 7 
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* wem reduisc^^ lo 419!'5\graiii8, which 

of liow^ The crucible wae now ex* 
posed to a violent heat ju a forgo* Nothing jramained but 
a iinantiigr of pore lime weighing ^7 grains* 

72 diy oxalate ' 4* From this experiment we learoy that 72 grains pf diy 
ca^ia 27 oxalate of lime contain 27 grains of lime. Of consequence^ 
the oimiic acid in this compound must be 45 grains. But 
the weight of crystallized oxalic acid actually used was 
58*3 grains^ a quantity which exceeds the whole acid in 
. the oxalate by 13*3 grains. These 13*3 grains are the 

amount of the water of cryslullization, which either did 
not unite with the salt, or was driven ofl* by the subsequent 

Cryktolsof ox* exposure to heat. Hence crystallized oxalic acid is com* 
alic acid con- 
tain -23 water. 


Beal acid • • • • 45* 7 - • . 4 . f 77 

Water 13*3 } { 23 


58*3 100 

So that the crystals of oxalic acid contain very nearly the 
fourth part of their weight of water *. 


IL Alkaline and Earthy Oxalates* 

Oxalate of 1* The preceding experiment gives us likewise the com- 
^ 5 *acid position of oxalate of lime. This salt, when merely dried 
37-d base! in the open air, still retains a portion of water, which may 

This propor* * Vauquetin in a late dissertation on cinchona, marked with that pm- 
tion confirmed found skill which ^racteiizes all the productions of this illusirious 
b> an expeii- chemist, has mentioned incidentally, that the crystals of oxalic acid 
quShi^^ contain about half their weight of water. He dissolvod MJO parts of 

cinchonate of lime in water, and precipitated by means of oxalll^jdSi^d } 22 
parts of crystallized oxalic acid were necessary^ and the oxalate of lime 
forihed weighed 27 grains. From this experiment be draws the conclu- 
sion whiehl have stated {Sap Ann. deChimie, lix,464$ or our Journal, 
voi. XIX, .p. 2 13). But this ingenious chemist does not soem lf> 
been aware of the real composition of, oxalate of lime. 27 grains of 
that salt are composed very nearly of 10 grains of lime and 17 grains of 
acii. But the weight of the crystals used by Vauqu^in was 22; the 
difosudz, k bbvtoutly the water of etystalibatioa in 22 gn^i of 
gie c^sials. But if 22 grains contain 5 of water, it is obvious, timt 100 
contain very nearly 23. So that 1 m expeiiiHim in reality coina^ with 
mine. 

be 
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hednveo ojBT artiftoial heat It to kotow^ DttodwSthd^f* 

tiiNt it pote with HiU orator with oeoridmihfe 

that a long exposnto on tlio moA oir itonto bMb i[|it^etoO|^ 

to gdt ft thoroughly dry. It afterwards inthilfta A St|)e #•* 

ter, if it be left in a tnoiat place. Well dried cbllate wh 

iia%e seen is a compoond of 


Acid 45 or per cefit> 6^*5 acid. 
Base 27 37*5 bate. 


7i 100 

Though the oxalate of lime dried apontaneoasly can slowly at 
scarcely be coiisidcied as always in the same statoi yet W o^fta'SaSw*?* 
the difference in the portiop of water which it retains is not 
great, provided it be dried slowly in the temperature of 90% 
and itta d^ place, it may be worth while to state its compo- 
sition. It is as follows : 

Acid 45 or per cent 5d*3 acid. 

Base 27 35*5 base. 

Water 4 5*0 water« 


76 100*0 


W^hen rapidly dried, as by pressing it between the folds Pried rapidly 
of filtering paper, it is apt to concrete into hard lili»p8» Jf” ' 
\ihich retain more moisture. In this state I have sometimes 
seen it retain 10 per cent of water after it appeared dry. 

Bergman states the composition of oxalate of lime as 
follows S Statement- 


Acid* •*•••««•«•• 48 

Lime.. •.../aC 

hh Water Q 


loO* 


His mcftiiod was to disseleea detonnhiate quantity of eal- Hh method, 
careous spar in nitric at^idi and then td precipitate the time 
by oxalic acid. 100 parts of <alcareous spar thus dissolyed, 
requires according to hims 02 parui of crystidlixed acid to 
pmeipitote them. Bnt there must have been tome mislrito 

4« * O i m ic.i«8|g, 


Vot. !JIXI.->SErr. 1808. 


ia 


C 



ill .tjjii ^ my triaU iproijdfd 

4 ra ^ hM Jbfs cm^iiUj imtumlMscd bf ammonia ,a . ii js 
^V|o|irn(ii|v4f Iw thian U? |[i^in6 of pxalk^ acsM wpaWL, ^ve 
mqiiire^i ^afid at lea^it 145 gtaiii« of oimlate i^f Hmc 
tvoul4Mv« been bbtained inetetid of fhe lIQ^^rbioh wia tha 
C«use of his wuU of B^i^gman’s experimeiit.; It w obvious, tlmt Berg- 
iaitttakOf .man did not precipitate all the lipne-^ He added oxalic acid 
till it ceased to produce any effect ou the solortion.lTofn the 
great excess of nitrip acid evolv<i;d; and ♦ben took it for 
granted) that all the lime was separated.. But had he added 
ammonia, he would have got an additional quantity of oxa- 
late, of lime, and the precipitation would have recommenced 
ti|)on adding more oxalic acid. ^ This explanation accounts 
in a satibfafloiy manner for the difference betwe^ Berg- 
man's statement of the composition of oxalate and 

mine. 

The preceding 2, Though the preceding experiment was made with care, 
^lalynis verifi- important of the following ol^servar 

tions in some measure rest upon the analysis of oxalate of 
^ lime, 1 thought it worth while to veirify that analysis in the 
following manner. 

100 grains of crystallized oxalic acid were dissolved in 
1000 giains ot* water^ making a solution which weighed 
1 100 grains. 

, It is obvious, that every 100 grainstof the above solution 
pbntained 9*09 grains of crystals of oxalic acid, ^equivalent, 
'' < a^ording to the proceeding analysis, to 7 grains of real 

acid. 

100 grains of this 'solution were gradually mixed with 
lime water, till the liquid ceased to produce anyt^change 011 
, vegetable blues. The oxalate of lime thus being 

well dried, weighed grains* Exposed to a violent heat 
in a platinum cruciblq,. tliis, salt left 4*S grams of pure 
lime. Hfsnee H sms composed of 

7 ac 44 > or per cent acid , 

4'2 liQie < 37*5 base , 

■’ ’ ' ' l ' . . icto-o " 

Thus we have obtained e^^|y the sa^e 
eij^iioieat,, bo^H w. ikr jw ^ 

<f ' '• '• ” ’of 



it ttUiiMe of Hme, add likieatiae'to the iiiig|^iiaii 

df cryijt^ftlaatJoii in crystalliied oxrttc ^ ^ ^ 

The iitnn crater iiei*esl(^ry to tHe acltl ambiiMed Wi^tw<iw»li«i 

to 3l«f6f ^aittSa ^etiee, it coii^bifed Only 7 !$ 

weight of KtnOe ,», . * ' 

d« ThfO oxalatOs of barytes and strbntiiici are whitO, l^te* Oxstateiofbi- 
less powders, which may be obtained by mixing, oxblafe of ^y‘«s«<rti8tita4* 
ammonia with the ranriates of these alkaline earths. It is " • 

said, that these earths are capable of forming soluble sti* 
peroxalateMi with this acid ; but 1 have not tried the experi* 
ment. These oxalates, as well as oxalate of lime, Ore par- 
tially soluble in the strong acids. * 

4. Oxalate of magnesia is a soft white powder, bear* Oxalate oT 
ing a considerable resemblance ‘to oxalate of lime. It 
is tastOMiS, and not sensibly soluble in water; yet when 
oxalate of ammonia is mixed with sulphate of magnesitl, 
no precipitate falls ; but if the solution be heated and con- 
centrated sufficiently, or if it be evaporated to dryness, and 
redissolved in water, in both cases the oxalate of magnesia 
separates in the state of an insoluble powder. 

5f Oxalate of potash readily crystallixes in flat rhpm- OxAlste ef 
boids, commonly terminated by dihedral summits, - The la- " 

tcral edges of the prism are usually bevilled. Ihe taste of 
this salt is cooling and bitter. At the temperature of 60 * 
it dissolves in thrice its weight of arater. When dried on ikt 
sand bath, and afterward exposed in a damp place, it ab- ^ ^ 
sorbs a little moisture from the atmosphere. 

This salt combines with an excess of acid, and forms a Salt of sorrel* 
buperoxalate, long known by theukme of salt of sorrel. It 
is very spoiiingly solOble in tvater, though more so than tar- 
tar. incurs. in commerce in beautiful 4-sided prisms at- 
tached to each other. The acid contained m this salt lx 
very nearly double of what is ooutained in oxalate ctf jpotash. 

Suppose 100 parts of potash ; if the Wirigfat of neees- , 

. sary to cooveft this quantity into oxahde be Xg then 3 x will 
convert it into supOroxalate. 

6. Oxalate of wio readily crystallixes* Its taste is tiaa% Oxsiatc of 
the same as that of oxalate of potaA* Whmp hpitsA H 
&UirtO poed^tr, and fims Ae isbole of Us water of ciyis^ 

"^Bxatfauu t ' Soda Is selfli to be capsMe of 43ombii^g wUIi pin 

. G ^ excess % 



0 




Oxthteofam* 


t^.etperiq^a.t ^ ^ . 

7 . dKalaM; of luaiiftxonia i|i the meet ifapoptant ef.nll t^ 
oxalatea 5 being very mach employed by chemists to detect 
the presence of lime, and to separate It from ^aoiptions. It 
crystalUies in long trasparent prisms, rbomboidalj and 
tenninated by dihedral sammits. The lateral edyres are' 
often truncated, so as to make the prism 6 or- d*sided. 
Sometimes the original of the prism are nearly ef- 
faced. 

The taste of this salt is bitter ami unpleasant, $ommvhat 
like that of sal ammoniac. At the temperature of 60 % 
1000 grains of water dissolve onlj^ 45 grains of this salt. 
Hence, 1000 grains of saturated solution of osaiate oi am* 
monia contain only 43*2 grains of this salt. Th^speeitie 
gravity of this solution is 1*0186. As it may be useful to 
know the weight of this salt contained in solutions of dif- 
ferent specific gravities, 1 have thought it worth while to 
construct the following table : 


Specific gravity 
of «(nlution of 
oxalate ot am- 
iBRunis. 




'MeOkod of Se* 


iW^^ight of oxalate 
of ammonia in IDO 
paruoftht 

Specific gta- 
vity of the so- 
lution ai 60^ 

Weight of oxalate 
of ammonia in 100 
parts of thesolutlon . 

Specific gra* 
vttyoftKesow 
lution at Oo^: 

4-32 

1*0186 

1*5 

1*0075 

4* 

‘ 1*0179 

1* 

1*0054 

3-5 

1*0160 

0 $ 

1*0030 

' 3t 

1*0142 

0*4 

1*0024 


,l*t»,l20 

0-3 

1*0018 

2* 

0*0095 

0*2 

1^12 

, ^ 


1 0-1 

1*0006 


' ' ' - . * 

*iL Tk'St/ Mm ite the MmpMition of these enlM, I took 


ttrm'minsthe geveo diffiereat ^rticMi of '■ *^ 1 uted oxalic acid solution, 
SefoMlafcl r gfcaiw, am* cosiwiidat 7 of ffsl 

scid. -Ts ea^ of ^ese portions I added reqteetiveljr 
pota 8 h» sodi^ amwonim haiytes water* strostjon daMfridid 
. InBe vateeyt^ it osa^ tOprodaea ■aoy'/ ehaag a t >■ li* 

> tired todryaidia* iW <iw> K e wd tw * after 

hdli^ well dried on the atte»'haOi'%ii^ve^ 
ifl these salts icaotaiaed 7 graias cf mM ; the additicwAl 
^ ^ woght 






ii 


I s«et4b«£d to ttv^ bas(is» I lliul IbiSr 

table, which exhibits the weight of eadi sdt 
itt coiii{H)sitii6fi dedoeed from that wei|btJ 


Salts. ^ 

Weight 

obtained 

Composition 

^cid 

Vase 

Oxalate of Ammonia 

9*4 


2-4 

- Magnesia^* • 

9 *a^ 

7 

2*5 

asL! 

7 

4*0 

' ■■" — Lime 

1 

n -2 

7 

4*2 


7 

9-6 


10*6 

■ Barvtes ....| 17*0 7 

10*0 


The composition of these salts redo<^ to lOC parts is 
given in the following table* 



Ox. oi 
Am- 
monia < 

Ox. of 
Mag- 
nesia. 

Ox Of 
Soda 

V 

Ox,p( 

l.ime. 

Ox. 01 
Potash 

Ox of 
itron- 
tian. 

Ox of 
Ba- 
rytes 

Acid 

74 45 

73 68 

63*63 

1 

6230 

44 87 

3977 

41*16 

Base 

25S3 

26*33 

36*37 

37*50 

55*13 

60*33; 

5b‘S4 

^Taftai 

!00 

100 

iaa* 

mJ 

100 

i22J 

MB 


Component 
parts of the 

OX^lM. 


Sot for ^neticii psrposes, it is more coaveideat to'eoairite 

^‘nte ontste of insgnefis wu ebtsined ty neutraiUng tiw aiB0ie 
acM ifdvtiea *«ltk aamooia, than miffing it with ttdphaw-of msgswji, 
Mraponiiiagaha MilatiBa to and Mibiag tto iQtithiMMnaiMsf 

atsgiMi^aMauffitisiittuaiit^^wstar. . 





oaititracteilti|K)!iiiilli«l^^^ ^ 


Component 
i>artb tlie acid 
being 100. 


. mt ■ 

d 

Base. 

Weight 




of Salt. 

IQxaiateof Ammonia- • 

100 

34*12 

134*12 

Magnesia • • 

100 

36*71 • 

135*71 

100 

8714 

137* 14, 

— — Lime 

100 

60 ' 00 < 

160*06 

Potash • • • • 

100 

1 22*86 

222*86 

— * ■ ' Strontian • • 

100 

161*51 j 

2SI*8'I 

■■1 ■ ■ ■ - Barytes • • • • 

100 

142*861 

242*86^ 


potash. 


OxalM retain 9 . tu the preceding statemeDt. no account ha9 be^u taken 
ter in a mode- ^he water of crystallization* which might «t»U remain nt- 
ate h a , tached to the salts, notwithstanding the heat to vi)aiA they 
were exposed. There is reason to believe, however, that 
in most of them this water must be so small, that it may be 
overlooked without any great errour. Oxalates of soda 
and of ammonia, 1 have reason to believe, lose all their 
water of crystallization at a moderate, heat* Tiiis is the 
case also with oxalates of lime and barytes ; and 1 presume, 
that the oxalat^ of strontian and imignesia are n^^: except 
tions ; but oxalate of potash retains its water much move 
obstinately* I believe that in this salt the weight of acid 
and of base are nearly equal, and that when dried in the 
temperature of 212% it still retains nearly 10 per cent of 
water ; but 1 have not been able to establish this opinion by 
direct expeiimeot. 

The composition of oxalate of strontian in the preceding 
table was so diderent from what 1 expected, th^t 1. repeated 
the experiment; but the result was the same, 'jphis in- 
di^cxl me to combine strontian and oxalic acid in the 'follow- 
ing manner: 100 grains of a solution containing 7 grains of 
real oxalic acid were neotralizeU by ammonia, and the ox- 
alic acid pTecijMtatM by means of ^UfiiM;0 of strontian. 
The salt obtained weighed 12*3 gmins; of course it was 
COlUpfM»<^ of *' ■ V 

Acid 7 or 66*9 Or MO 
' ' B«Ue'\5*3. 43’l ... v 


Oxalate of 
strontian. 


•12-3 ld0*0 


iHH 


Thin 


C* 



oil 9i8:Ai*l« §l§ 

Ti^us it tba^ iher^ af£ two oaidatoe itMnliani Two ^peciM. 

the first obtained by saturating oxalic acUl with ^sti^iaii 
water, tbo aocond by mixing together %xalate of ammoma the other. « 
and nairiate of »»tfontmn. It is remarkable, that the fiest 
contains just double the proportion of base contained in the 
second. * 


TIL Decomposition of the Oxalates* 

1. When oxalic acid, in the state of er^^stals, is exposed Tmtalli/od 
to heat, it is only partially acted upon, a considerable por- 

lion escaping without alteration ; but when an alkaline or m oxnUtes de« 

earthy oxalate is heated, the acid remains fixed, till it un- 

dergoes complete decomposition. The new substances into 

which the acid is converted, as far as my experience goes, 

are aldayi^the same, what oxalate soever we employ. They 

are five in number ; namely, toater^ carhonic addf carbonic Products, 

oxide, carbmreitpd hidrogen, nnd charcoal 

2. The water is never quite pure. Though no sensible 

portion of oil can be perceived in it, yet it has alwavs the 
peculiar smell of the water obtained during the distillation 
of wood ; a smell which is usually ascribed to oil. It comr 
monly shows traces of the presence of ammonia, changing 
vegetable blues to green, and smoking when brought near 
muriatic ackl ; but this minute portion of ammonia is pro« 
bably only acridentnlly present. All the oxalates, which I 
decomposed by distillation, were obtained by double decom- 
position from oxalate of ammonia ; and though they were 
washed with sufficient care, yet 1 think it not unlikeU, that 
a minute portion of oxalate of ammonia might continue to 
adhere. Practical chemists know the extreme difficulty of 
remorifig every trace of a ^alt, with which another has been 
mixed. ‘ • 

The carbonic acid remains partly combined with the base. Carbonic acid, 
which always becomes a carbonate, and partly makes its es- 
cape in the form of gas. 

The carbeiiio oxide and carburetted bidrogen make their carbonic wide, 
escape in the form of gas : the charcoal remains in the re- carbureued hi- 
tort mixed with the base, to which it communicates a gray ^hareolil 
colomr : the quantity of it depends in some measure upon 
the beat# If the oxalate was exposed to a ver^ violent heat, 

no 



§1 M MMIC ACm. 

At M iwowos* Hence il probeblf ecte nfmi ihe 
CMcbenin ecM nmteil to the kaee, ecnrertia)^ it r|»to*ciirtoaie 
cscidci^ee heppent when n mixture of a curUmate eini chnr>- 
eeat are heated. 

D^ompoiition 3 « t was induced te examine this decompomtien with oen«t 
ofoxAUie of giderable attention, because 1 conceived* that it would fiit- 

limc attentive- ’ ^ . . . 

ly examined. OYsh the dheXav of estimatin^r the composition ot oxaikc aCid ; 

and I pitched upon oxalate of lime, as the salt best adapted 
for the purpose I had in view. A determinate quantity of 
this salt was put into a small retort, and gradually iieated 
to redness. This retort was connected with a pneumatic 
trough by means of a long glass tube, having a vaWe at its 
extremity, which allowed gas to issue out, but prevented 
any water from entering the tube* The expertment was re- 
peated three times. a 

too frrf. yield 4, A hundred grains of oxalate of lime, when thus heated, 
60 inchcb of yj^ij above sixty cubic inches of a gas, which is always a 
inixtUie of carbonic acid and tiiflaramable air, nearly in 
the proportion of one part of the former to three and a half 
of the latter, reckoning by bulk. The specilie gravity of 
the inilaniinable gas was 0 90 S, common air being 1*000; 
it burns with a blue flame, and, when mixed with ovigen, 
may be kindled by the electric spark. l''he loudness of the 
report depends upon the proportion of o\igeu. 

Mixed vi‘h The smallest quantity of oxigen, with which it can be 
dicT ”v A roixeci, so as to burn by the electric spark, is J-th ; the com- 
citcirictpaik. bustioif IS very feeble, and is attended with no perceptible 
report. If the residue be washed in lime water, and mixed 
with ^th of its bulk of oxigen, it may be kindled a second 
time: this may be repeated five times, after which the resi- 
due cannot be made to burn. 

.The combustion becomes more violent, and the report 
louder, as we increase the pTO>i>ortion of oxigen, and Wh 
are greatest when the oxigen is doubfe the hulk of tlie gas. 
As we increase the dose of oxigen, the combustion becomes 
more and more feeble ; and five parts of oxigen and cme of 
gas form the limit of combustion on this side : for a mixture 
of six parts of oxigen and one of the inflammable air wiU not 
burn. * 


In 






.4o.4ieie,>«tfHniriMRts .ranks -diftr. asto i»i> Hy' ! ifta i, Kwolti *i 9 tt 
Mfliif wti«a the |M«poriit>ik of angm mod 
and when k is grat." 1 au irot abk A prewnt (o •owaMsfoKigsa. 
for this difleretice, which boldfi not only with retfueclbW^ttA 
gng^ hut eferjr compiputid rnflammabte gdth ^fbich I hi»v% ^ 
ex«ioiueid« Thi« dilferoncc makes it impossible to iise 
both extreioes of the senes : I tiiake cbiuce of ibat in which 
the pro):)prtioQ of oxigeti is eoamderabk^ as upon the whole 
more satisfactory. The best proportion is one part of the 
^ and two parts of oxi^i« The oxigen oaght not to 
be puroi but diluted with at least the tlvird of its bulk of 
azote, unless the gas be much contaminated with common 


air« 


1 haire elsewhere detailed the method, which 1 follow in 
analyzii^g gasses of this nature The follawing table ex* 
hibits the mean of a considerable number of trials of this 


gas with oxigen. 


Mean reiiiU of 
* the coinbuB* 
tion 


That is to suy, 100 cubic inches of the gas, when burnt, 
combine with 91 cubic inches of oxigen ; there are pro-/ 
duced 99 inches of carbonic acid ; and after the eombustioa 
these 93 inches alone remfun, the rest beipg condensedi 
Hence we conclude, that the other substance produced was 
water* ^ 

This result corresponds almost exactly with what would 
have been obtained, if we Iwd made the same experiment 
upon a mixture of 70 measures of carbonic oxide, and 30 
measures erf* carburetted hldrogeo, as will appear from the 
follawing table* 


Meatiirtss of 
iiiflunimabie air 
coTitiumed 

Measures of 
oxigen con- 
sumed. 

Carboaic acid 
formed. 

Dinitnwdoa 

bulk. 

100 

91 

9 a 

98 , 




t Sse Journal, rol. XVI, p. 247. 


Carbonic 




(m OXAIXC At,W. 




t 

MeARures of 
infiamfiiable 
gascAsiimed. 

MeaRuresof 
oxigen con 
mimed. 

Measnre^ot 
•irhonic ar 
formed. 

diminution 

uf 

hulk. 

Carbonic oxide 
Carburetted hi- 

70 

31-5 

0'3 

38-6 

drogen • • • • 

30 

60 0 

30 

60'0 

Total 

100 

.91-5 

93 

9«-5 


It was a mix- 
ture of 70 car- 
bonic oxide 
and 30 carbu- 
retted hidro- 
£€!)• 


Its composi- 
tion. 


Tills coincidence is so exact, that 1 do not hesitate to con- 
clude» that the inflammable gas, which was the subject of 
experiment, was in reality a mixture of parts of carbo- 
nic oxide, and 30 of carburetted hidrogen. The specific 
gravity indeed, which was 0*908, does not exactly agree with 
the specific gravity of such a mixture; for 21 measures of 
carbonic oxide, and one measure of carburetted liidrogeii, 
ought to form a mixture of the specific gravity 0*849, pro- 
vided the specific gravity of carbonic oxide be 0*93(), and 
that of carburetted bidrogen O'fiOO; but this objection can- 
not be admitted to be of much weight, till the specific gra- 
vity of pure carburetted bidrogen is ascertained with more 
accuracy than has hitherto been done. 

The results contained in the preceding table enable us 
to determine the composition of this inflammable air with 
considerable precision; for 100 cubic inches of it require 91 
inches of oxigen, and form 93 cubic inches of carbonic a^id. 
But it is known, that carbonic acid gas requires for its for- 
mation a 'quantity of oxigen gas equal to its own bulk: 
therefore to form 93 inches of it, 93 inches of oxigen gas 
must have been employed; but only 91 were mixed with 
the gas: therefore the gas itself must have furnished a 
quantity of oxigen, equivalent to the bulk of two cubic 
inches, beside all tlie carbon contained in 93 inches of car- 
bonic acid. 


This carbon amounts in weight to • • 12*09 grains. 
TSvo cubic inches of oxigen weigh* • •fis 


Total .... 12*77 


But 




OV .OXALIC ACllK 


# 

Hot as 100 cubic inches of the ^as weigh 20*15. gWMiw, it 
ia obvious, 'that, beside the 12*77 grains which 'it furnielied 
1o the carbonic acid, it must have cdlitaiaed 15*38 gratis 
of additional matter ; but as the only two products were 
carbonic acid and water, it is plain, that the whole of this 
additional matter nuist, by the explosion, have been con- 
verted into water. Its coiistitiieuts of course must have 
been • . 

13*19 oxigen 
2*19 hidrogeii 

15-38 

Adding this to the 12*77 grains formerly obtained, we get 
the composition of the gas as follows : 

Oxigen 13*87 

Carbon ••••*• 12*09 
llidrogeu •••• 2*19 

28*15 

wblc-h, reduced to 100 parts, becomes 

Oxigen ..•••• 49*27 

C Carbon 42*95 

Hidrogeii •••• 7-7fc> 


Cons.titufiil: 


lOO-UO 

5. The residue which remained in the retort, after tlie ifeXluum 
distillation was over, was a gray powder,. not unlike pound- 
ed clay slate. To ascertain its constituents, it w^as dissolved 
in diluted nitric acid with the riecessar}’^ precautions ; the 
loss of weight indicated the quantity of carbonic acid. The 
idiurcoul remaining uudissolved was allowed to subside, 
carefully washed l>y repeated afl'osions of water, and tlien 
dried in a gbss or porcelain capsule. It must not be sepa- 
rated by the filter, for it adlieres so obstinately, that it can- 
not be taken off the paper, nor weighed. The nitric acid 
solution was precipitated by carbonate of soda, and the car- 
bonate of lime obtained was violently heated in a platinum 
crucible. What remained was pure lime. 

C. 1 shall now detail one of my experiments more parti- 99 g,, ofo**. 

cularly. , 



air axAuc 


lat.e of lime 
heated in a re- 
tort. 


Gaseous 

dact. 


Itesiduum. 


ouli^ljr* Sighty-niiiB ^in« of well dri<*<l oxalate of Ifmc 
were exposed in a smalls retort to a heat gradually raised to 
redness; the product *were the following: 

Grains. 

45*6 oubic inches of gas* weighing* • • • 14'8 


Water 6*4 

Residue in retort 62*4 

83*'6 

Loss 5.4 

Total 89*0 


The loss is obviously owing to the gas, wliich filled the re- 
tort and tube when the experiment was concluded. We 
are warranted therefore to add it to the weight of the gase- 
ous products obtained. 

Now the gas was composed of 

Carbonic acid • • 10*5 cubic inches :i: 4“9 grains. 

Inflauimable air 35*1 •••••••••• zr 9*9 

so that one third of the weight was carbonic acid, and two 
thirds inflammable air. If we divide the 5*4 grains of loss 
in that proportion, we obtain 1*8 grain carbonic acid, and 
3*6 grains of inflammable air. Adding these (|nfintities to 
the weight obtained, we get for the weight of the whole 
gaseous product 

Grains. 

Carbonic acid • • • * 6'‘7 
Inflammable air • • 13*5 


( 20 -^ 

The 62*4 grains of residue in the retort were compo^d of 

Graliig. 

Lime* 33*4 

Carbonic acid • • * * ^*4 
Charcoal ‘2'6 


62*4 


•The gas obtained measured 60 cubic inches, but 14*4 inches of thc^e 
were found to be common air, winch had previously filled the retort and 
tubv^^ tliis <|uantUv vtit therefore deducted. 

Now 



ON OXALIC ACfO* 

Now it IS clear, that the 89 g»iDs of oxalate of lime frere 
composed of 

Lime 3^3*4 

Acid •••••••••••• 55*6 




89-0 


The acid was completely decomposed and resolved into the 
following products: 


Carbonic acid •••• 33*1 
ItiBaininable air •• 13*5 


AVater G*4 

Charcoal * • 2*6 


Products of 
6 ‘>'6 grs. of 
acid. 


55*6 


TIad the experiment been made upon 100 grains of oxalic 
acid instead of 55*6, it is clear, that the proportions would 
have been as follows. 


( "arbonlc acid • • • • 59*53 
InHamtuable air* • 24*28 


M^ater 11*51 

Charcoal 4^08 


Proportiotis of 
100 parts* 


100*00 


The most remarkable circumstance attending the decom- 
position .of oxalic acid by heat is the great proportion of 
carbonic aeiil formed ; the quantity amounts to 6 tenths of 
tlie whole weight of acid decomposed. 

As the composition of all these products of oxalic acid is Constituent 
kuowm with considerable accuracy, it is obvious, that l^hey 
furnish us with the means of ascertaining the constituents 
of tiiat acid itself. ^ 

59*33 grains of carbonic acid are Composed of 

Grains, 

Oxigen *••••• 42*86 
Carbon •••••• 16*67 



90 


Off OXAMC 4CIIS 


nements* 


Confirmed by 
vfher experi* 
meuts. 


S4*^8 grains of the inilatnmable air, according to the ana- 
lysis given in a preceding part of this paper, are composed 

of 

Grains. 

Oxigen •*•... 11 '96' 

Carbon 10*43 

Ilidrogen 1*H9 

24-->S 

11*51 grains of water are composed of 


Oxigen ........ 9*87 

llidrogeu l*f)4 


11*51 

As for the charcoal, though it probably contains both 
oxigen and hidrogen as well as carbon, ycl, as the propor- 
tion of the first two ingredients is probably very small, ainl 
as we have no means of esliiimting them, we must at pre- 
sent rest Butistied with conbidering it as com}K>sed of pure 
carbon. 

When these different elements arc collected under their 
proper heads, we obtain 



Oxigen, 

Carbon, 

Hiflrogoii. 

In carbonic acid 

•• 42-80 

16-67 


Inflammable air 

•• ll-')6 

10*43 

1-89 

Water 

•• ,9‘87 


1*()4 

Charcoal 

•• 

4*68 



04-6y 

31*78 

3*53 


Hence oxalic acid is composed of oxigen • • . • 64*()9 

carbon • • • • 31*78 

hidrogen •• 3*53 


100*00 

7. The result of two other experiments on oxalate of lime 
was very nearly the same as the preceding. The following 

may 



ON OXAtlC ACtD. 


31 


may be stated in round numbers as the mean of the wtH>le, 
Oxalic acid is u compound of 


Oxij^cn -••••••• 64 Moan in round 

Carbon 32 numbers. 

Hidrogen 4 


100 

R. The only other analysis of oxalic acid, with which 1 Element* ar- 
am acijuaiutcd, has been giien by Mr. Fourcroy, as the re- co ilingto 
suit of his own c-x peri merits, in conjun£lion with those of 
V auqueliii*. Iliyas follows; 


Oxigen 77 

Carbon ........ 13 

Hidrogen 10 


100 

It gave me considerable uneasiness to observe, that my ex- 
perinjents led to eoncliisions irreconcilable with those of 
elniiii.sts of such eminence and consummute skill; and it 
was not without crmsideruble hesitatiou, that I ventured to 
place any reliance upon them. I am persuaded, however, 
that some mistake has inadvertently insinuated itself into 
their eaU ulations ; itlnce the carbonic acid alone, formed *2»»une- 
diiring the distillation of oxalate of lime, contains consi- 
derably more earbon than the whole quantity, which they 
assign to thtf <»Xalic acid decomposed. Mr. Fourcroy in- 
forms us, that oxalic acid is converted into carbonic acid 
and water, when acted upon by hot nitric acid ; and this 
decomposition seems to have been the method employed, 
to asi'e.’tain the proportion of the constituents of oxalic ar:id ; 
but the numbers assigned by him do not correspond with 
this statement. Fur 10 pa^ts of hidrogeu require (iu of 
oxigen to convert them into water, and 13 of carbon require 
at least 33 of oxigen. So that instead of 77 parts of oxi- 
gen, there would have been required no less than 98, to 
convert the l^idrogen and earbon into water and carbonic 
acid. It is true, that the surplus of oxigen may be con- 

* Siftifime iJe Connois, Chem, VII, 224. TraiJi. VII, 306* 

ceived 
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ceiv/id to be furnished by the nitric acid; but if tliis be mb 
tnitted (and I have no doubt from experience, that the nitsie 
acid actually does ^communicate oxi^^en), it is difBcuH to 
see how the constituents of o.valic acid could be detei'* 
mined by any such decomposition, unless the quantity of 
oxigen furnished by the nitric acid were accurately ascer- 
tained. 

(To he concluded in our next.J 


V. 

Analysis of some Iron Ores in Bn-r^ttmly and Frmtchc^ 
OomtCy to udiich is adcledy an Examination of ike Pig 
Inniy Bar Irony and Scoricc, produced from them. By 
Mr. Vauquelin*. 


Ores, Iron, SCO- Vaiiquelin, in the year 1805, hav»nL^ visited various 

collect tvorks in Ruris^tindy, collected scvenil specimens of 

examiiiaiioii. ores, pi iron, bar iron, scurifp, and fluxes, for the purpose 
of subjectin {5 them to chemical nnal 3 rsis^ in order to ascer- 
tnin, whether it were possible to know from a cooiparison 
of their composition, what takes place in the processes, to 
which iron ores and cast iron are subjected. We shall give 
, here the leading results of this able chemist's labours, and 

the particulars of some of the processes he employed to ol>* 
tain these results, 

I. Chemical examination of some Jiuor spars. 

Ffuor spar cm- ^ Dfamhon, in 

ployed a*' afiux the department of CAte4N3r,\is of a yellowish white, and 
aiDranuou. hard. It dissolves with effmeacence in nitric 

acid, and leaves a yellowibh residuum^ atnoixnttng to about 
a fifth of its weight, which is composed chiefly of fine 

* Journal des Mines, No. 1 19, p. 382. The whole qf The paper, 
of which this an ahridgiucnt, will be found in the Memoirs of thp Na* 
tictfiaJ In^tiitute. 

, sand, 
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0and, witU a minute quantity of aluinirie and iron. The 
which is culouiless, gives with ammonia a light, 

Hocculent, semitranspa eut, yellowish \hite precipitate, in 
wiiich was recog. iized the presence of iron, a little alumiue, 
and phosphate of lime. It likewise contained some traces 
of si lex. 

The spar of IVsine is compact, of a grayish white, and That at Posme^ 
dlssolvc?i-in nitric ac id, leaving a residuum of about a tiven- 
tielh of its weight. A little iron, alumiue, and phosphate 
of lime, were observed in tlie solution. 

F'rom tliese two anidyses it appears, that the iluors ana- Almost wholly 
lysed consist almost wholly of calcareous matter, but that 
of Pcsine IS much tiie most pure. They show at the same mo>tpure. 
time, tliiit the stones examined contain a small quantity of 
phosphat <•()!’ lime, which certainly does not amount to a five 
hundredth part. 

11 . Analysis of the sconce of the iron works at Drambon, 

Mr. Vauquelin begins with a chemical examiimtion ofScori«of 
these scopite, ratlier than with that of the ores and smelt- 
Ings, because these scoria* include more foreign matters in a 
smaller hulk. 

They have a shining blackish colour, nearly resembling Physiral cha- 
certain oxides of itiaiiganese. Their w’eight indicates, that ^“^ters. 
a considerable quantity of metallic matter is left in them. 

Some parts exhibit blebs of different sizes, others are com-- 
pact. Their fracture is crystallized, either needly or lami- 
nar. 

Five grammes [77 griiins] of scoria?, fused twice iti sue- Analysed. 
cessUm with an equal weight of caustic potash, communi- 
cated t^ the alkali a very deep green colour, whtii the mass 
had been washed with water. 

This green colour is know^ to be an unequivocal proof of Manganesa^ 
the presence of manganese, and it is the best method we can 
employ, to discover the blightest trace of this metal iu any 
substance. 

All the washiqgs of the sconce thus treated were added Thiiaeparatad, 
together, and boiled, to separate the manganese. Ju pro- 
portion as this effect took place, the liq&or lost its green 
colour, and the metal ficiated in it in the form of brown 
VoL. XXI— jifiPT. 1808 . P fiocks* 
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whicli, When <^olleoted, Wabhed, and dried,, weight 
2 decig. [3 grs.] am^ounting to 4 per cent. 

Chrome sus- * The alkaline liqiior, freed from the manganese 'and fil- 
^ted, tert^, still retained an orange yellow colour, which led Mr. 

Vauquelin to suspect the presence of chrome. 

$il»x^nd alu- for verifying this suspicion, it was necessary, in order to 
rated. the opera tipna necessary for detecting the .chiome, 

to separate the alumine and silex, that were in the alkaline 
lixirium; and to avoid the prcRence of mnrialic acid, uhicli 
would have thv arted the entl he proposed, Mr. Vanqueliu 
employed verj’^ pure nitrate of ammonia, instead of the mu- 
riate. Thus he obtained 2 Cent. [o*;i gr.] of a mixture of si- 
lex and alumine. 

Carbonic acid JIc then saturated the liquor with very pure mtric acid, 
trie & added a litlle in excess, and boiled it for a quarter of an 

hour, ill order to dissipate the carbonic acid entirely. 

Nitrate of mer- To a portion of the liquor thus prepared he added a few 
utedpJvMplio- th® solution of nitrate of mercury at a miniinnrn 

fic aeid. but instead of these giving it a red colour, as is usual with 
they threw down ft white precipitate, which at first 
he took for muriate of mercury, but it afterward appeared 
to be phosphate of mercury. 

Limewater Iiistnioted by this trial, be added to the remainder of the 
threw down liquor limewater, which, when the ackl was saturated, J[>ro- 
^ duced a floccnlent precipitate. This had a alight tint of 
yellow, which changerl to a green on drying, a circumstance 
that indicated some foreign matter in the phosphate of 
lime. 

Cljrome. Desirous of discovering the cause of this colour, he heat- 

ed the precipitate red hot in a silver crucible ; in conse- 
quence of which the gteeu tint, instead of disappearing^ 
became more intense. Me tli^n fused a little with borax 
by the blowpipe, and the fine emerald .green colour <th^ salt 
essmmed coniiFined his first suspicion of tbe exiatenoe of 
chrome in the scoiim from the refining furnace*^ ‘ ^ 

Oxide of The remainder of the precipitate, being trmited with ni- 

^Tome with a trie acid, was no^entirefy dissolvedr ji ^rtbn being of 
littla silex. ^ green eoiow, which was^tMMng but wide of 

dbrnae miieeii with a littlie ailen, the paitidhwof which Mug 
, ^ * * brought 
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jk>r«(ttg;}it to^dver and hardened by tbe beat, it bad ]oss|.tbe 
l^apfiicity of bein^ soluble* 

The solutiun was void of colour; and oxalate of ammo* Lime, 
nia threw down froin it a^granulou^ precipitate, which when 
washed and dried weighed 52 decig. [3 gri>.], and was true 
oxalate of lime. 

The liquor from which the oxalate of lime had been pre- Phosphoiic 
cipitattfd; as has just been mentioned, being evaporated to 
dryness, r.nd the residuum Calcined, yielded an acid, which 
had all the properties of the phosphoric. 

The lirst liquor, to which the liinewater had been added Chrome, 
to preci[)itaU* the phosphoric acid, was mixed with nitrate 
of mercury recently prepared ; when a brown yellow preci- 
pitate was formed, which assumed a green tinge by drying 
ill the air* The precipitate fused with borax gave it a very 
line green colour, which proved it to be a chromate of mer- 
cury with excesi of o\ldc. 

Thus the pre-«ence both of chrome and phosphoric acid All these mnsu 
in the scoiiic from the refining furnace is dein oust rated, havi* expro-l 
These matters, as well as those that will be mentioned be- Ind m thlo^#! 
low, Osisted in tlie pig Ijon, and previously in the ore, for 
nothing was achlcd daring the processes of working them, 
from which these could have been produced. 

After the chrome, phosphoric acid, manganese, and a Mur .nic acid 

portion of the silex and alumine, hud been separated, 

* me in. u'^iHuus 

M>\ '\'’auquclin ilis-udvcd in muriatic and the ferruginous pait. 
part, which l.ud then a yellowish red colour. He observed, 
that, riotwithstandiiig the alkali had taken from it a great 
clettl of oxicle of manganese, a perceptible ]»oriion of oxi- 
genlzed mn^riatic acid was produced, as the dissolution went 
on. 

A whUd po‘#dei» remained at the bottom of the liquor, sileX. 
which WlMi washed and dried weighed §8 cent. [I3’§ gr.]* ot 
about tsf the weight of the seoi*iO». Enuring the evapo^ 

IftttiOiA ef rtie lrqu<^r, which was carried to dryness, a portion 
ef tbeai^ttid KUbiltance was precipitated, which was freed by 
means of muriatic acid from a tittle iron, that fell down with 
It. Tbli'^nitsnned fcrm» traces of ebromo, for k comnUdDi- 
bibiit m pkiu green cfolouti It was silex* 

' ' Ifc. V^smuciMfe frootpbated the irow frmja itt 9»dtrti<N» by Lime. 

Dfi amnaonia, ,, 
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aluminvjs and 
lime. 


Cemp«n«nt 
parts of the 
scoriji. 


All these were 
in the pig iron. 


amntonift) and add^d to the filtered eolation oxakte of Am# 
iDonia, which forme^ in it a pretty copious precipitate^ that 
was oxalate of lime. 

The Iron, while still moist and in ao attenuated states 
was treated with acetous acid, the mixture evaporated to 
dryness, and the residuum redissolved in water. In the 
clear and colourless liquor were detected by different means 
the presence of oxide of mant^nese, and of dlumincs 
which had escaped the action of the alkali in the first ope* 
ration, and of a pretty larjf^e quantity of lime, which the 
volatile alkali had precipitated with the help of the oxide o( 
iron. 

From these experiments, and the results they furnished, 
it is evident, that the dross or scoriae of the refining furnace, 
on which they were made, are formed of, 1st, a lavge quan* 
tity of iron oxided at a minimum; 2d, oxide of manganese ; 
dd, phosphate of iron ; 4th, chrome, probably in the state 
of oxide; 5th, silex; 6th, alumine; 7th, lime, part of 
which is perhaps combined with phosphoric acid. 

It can scarcely be doubted, that all these matters were 
contained, at least in part, in the pig iron that furnished 
the scoriee : the charcoal might have imparted to them at 
most some lime, silex, and manganese; but the nnal^Vis of 
the ores, and of the pig iron itself, will soon instruct us what 
we ought to think on this point. 


Ores exanfltt- III. Examination of the bog ores. 

•4. 

Bt>g ores of The ores subjected to analysis by Mr. Vauquelin were, 
Dnmbon, jst, those employed at the forge of Dram bon. These-are 
in apherical nodules of different sizes, and some irregular 
fragments of limestone are observed among them. 2d, 
Chamfbnt,and those of Chamfont and Grosbois. These much resemble 
Grobbois. former. Those of Grosbois contain a pretty Iwge quan- 

tity of limestone. 3<1, that of Chatillon-sur-Seiqe* This 
is of an ochry yellow colour, in grains as small as millet 
seed, and no limestone is seen among it, but it coataiAS a 
pretty large quantity of clay. 

Mr. Vauquelin gives at large his analysis of the qre of 
Draipbou, observing, that the other ores include the sao)^ 
principles# thoui^ in differeoj^ prpportiioAaf ut the s4me 
« time 
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time the qtientities he has assigned to its different com^ QoantUi^ 
iient parts he gi^tes only as approximati^s* 

Ton grammes [164*5 grs.] of the ore of Drambon* treat- Ore of Dram* 
ed with caustic potash, tlssumed a very intense green co- boa. 
lour, that communicated itself to the water in which it was 
lixiviated. The ore being subjected to the same operation 
a second time, it produced a similar edect, but less strik- 
ing. 

The liquors were boiled, and 3 decig. [4*6 grs.] of man- Manganwe, 
ganese fell down, containing a little silex, and an atom Qf®‘***^ *"***”’"• 
iron. 

The solution retained a slight yellow colour, as in that 
from the sconce; and Mr Vauquelin, supposing this colour 
to be produced by the same substance, saturated it with ni- 
tric acid. *With this liquor he mixed a solution of nitrate 
oi‘ mercury made without heat ; when it became colourless, 
and a white precipitate fell down, that did not give any tinge 
to glass of borax. 

As the liquor contained an excess of acid, it was sue- Chrome, 
pected, that, if any chromate of mercury had been formed. 

It was held in Solution. Accordingly a few drops of a so- 
Jution of pure potash were added, and a brown red preci- 
pitate was obtained, which, being fused with borax, gave 
it a fine emerald green. This indicated, that it was cbro- perhaps 
mate of mercury, perhaps with a little phosphate of the J^iJ**^**®"*^ 
same metal. ^ 

The liquor being still acid, and retaining some mercury 
in solution, Mr. Vauquelin imagined it still contained ^ 
chrome. He therefore added a few drops of nitrate of sil- 
ver, in hopes of obtaining a crimson red precipitate ; but 
what fell'down was of an orange yellow, and did not give a 
green colour to borax. It was phosphate of silver. Potash Phosphoric 
added to ‘the remaining liquor produced a\ery bulky, floe- 
culent, lemoU-coloured precipitate. This acquired a green 
hue as it dried, and was chromate of mercury, containing Chroms, a»u. 
silver, utith a small quantity of alumine and sil«i. mm** & *i ak. 

The mercury was separated from the silver in a gentle 
heat by means of muriatic acid, diluted with two parts of 
water, that it 'might not dissolve the muriate of silter. At 
unce the precipitate became white, imd the acid green* The Chra aa. 

olutlon • 
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soliAion b^ftg evaporated to dryness left a blackish matter* 
which gave a very tire green colour to borax. 

‘”011 treating afterward with sulphuric acid, and pvecipi* 
talihg by liineWuter, Mr. Vauqu«#!n obtained 1*5 pef cent 
of rnagnesta. Though this earth was found in the pig iron 
from each of the tive bog ores, he dees not miture to as^ 
s^’rt, that it exists in all ; but he observes he has much more 
reason to think, lhat olirome and phosphoric acid are coo-* 
stantly found in it. 

Reflecting, that oxide of manganese, chrome, and mag* 
uesia, which he had just obtained, were fpund likewise ia 
aerolites, or meteoric stones, he questioned whether it were 
not.possibte for iron orefe, to have contributed in some way 


or oth<*r to the formation of these stones. This idea led him 
but no nickel to examine, whether nickel likewise did not occur to bog 
in them. his researches were fruitless. 

Com]>onont PronFi what has been Said it follows, that the bog ores ana- 
lysed w'ere composed of, 1st, iron; ^d, manganese; Sd, 
ogoiG^, phosphoric acid ; 4t>i, chrome; 5th* magneHa; Olh, stlex ; 

7th, alumirie; and 8th, lime. The chrome, phospbonc 
acid, and muguesia, h^d not before been noticed in these 
ores. 


ly. of th£ iron, that suhUmPs and cqUecis fn tk^ 

chimupys of the refining fnrnare. 


Iron sublTiw. d 
iuio the chim- 
neys of ihCiUr- 
nace«, 


This iron is found adhering to the sides of the chimueva 
of the refining furnace iii the shape of sbd a elites, which are 
sometimes more than a foot long and three or four inches in 


diameter. They are formed of agglutinated grains, i«d in 
their fitactnre, leaving great Intervals betwees^ them, and 
haring but a slight actlpn on the magnet. 

We shall not give the particulars of Mr. Vaiiqu elm's ani^ 
lysis, but he Concludes it with the following words* 
conta’mfi oxide ' « In this sublimed iron then, |:here are oxide of mangu- 
(W»e, silex, phosphoric acid, and above all a great deal of 
ric dcid, and chrome, ^hese matters therefore hove been vplatiHsed by 
much chrome. ralwic, either j>y being dissolved in th» fluki, or by 
yielding to the impulse of the current of air; bub in. either 
case they have issued from ^he pig iroui during tj^e process 
|if refliiiug.’^ 


V. 
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V. E.vaminati 07 i of thepig^ iron^ Dramton^ 

Mr. Vnoquclui baviujT fivund oxide of manganeset cbrofotf* iroa of 

plioaphoric; Hcid, and ertfths* in the scoriae of tiie refiniog ^*^*"*^®*^’ 
furnace, it was iiaturat for him to inflfr, thaek he shonld Hnd 
the same sohstancoH in the pig iron ; since it is this, that 
famishes these scorisr, at least for the most part, in the 
process of retining. This fact was fully confirmed by ana* 
lysis. 

He proceeded in the following way* Ten gram* Analysed, 

grs.] of gray pig iron of Drainbon reduced to tilings were 
dissolved iu sulphuric a<'icl diluted with six parts of water. 

The hidrogen gvts evolved during the solution was collected. fetid 

It had an extremely fetid smell, very much resembling that 
of rotten garlic ; but still more that of pho9(>hu retted hidro^* 
gen gns, though it had a certain pungency, which the phos* 
phuretted hidrogen has uot* The nature of this gas will be 
noticed presently* 

The residuum was of a very deep black, and diffused an Aesiduum. 
extremely strong snull of phosphorus* It weighed G3 
cent. [8*^ grs.] or a little more than a twenlieib of the iloo 
employed. 

The upi>pr part of the bottle in which the Solutioti 4vm Oil formed, 
made, and the tube through which the hidro'gen had pdfRfilK), 
being so greasy that w'ater would not adhere to theWi, #4r. 

Vauquelin suspected, that oil had been formed; a fact first* 
annbunced by Mr. Proust a few years ago on a skniti^ oc- 
casion, and which Mr. Van^elin add^he had himself ob^ 
served licfore that; when dissolving certain kinds of tin. 


To know whether any of this oil remained in the reW- Residuum 
duuin of the pig iron dissolved in the sulphuric acM, hot ^altohoi* 

bdifed it with highly dephlegifiatcd alcohol, and filtered the 
liquor hot. 

This kicobol became rtilky oh the addition of watst; afid more oil ob- 
beiiig exposed to a gentle heat, drops of oil separated from 
it m the aicohot^vaporated* This Oit Was clear and tnnis>f 
parent ; it had a slight yetidw tinge ; a.nd its taste was hot 
siiid^a little pungent. It appearckl fo be of a middle kind 
betdeen' the* tohtill^ cmd fat nils. 


Alter 
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The reiidiium After the oil it contained was separated from the resi* 
wlthnTtre? dunm ofthcipig irqjn, this residuiiin was deflagrated in a 
silver crucible with a little very pure nitrate of potash, the 
matter was washed with distilled water, and a light yellow 
liquor was obtained* This was mixed with a solution of the 
nitrate of aniiiioiiia, to precipitate tlic silcx and aljuinine 
Si1ex,aliin]iiHs presumed to be containi'd in it; and a small quanlity of 
aci^sepalaieT was separated* Limewater added to the filtered li- 

quor formed in it a copious precipitate, which hud all the 
characters of phosphate of lime. 

Chrome. To ascertain whether there were any I'hronie in this li- 

quor, it was first boiled to volatilise the aniinotna, and a few 
drops of nitrate of mercury were added, whudi was preci- 
pitated of a brown yellow, in cun^i ((iteiice of a little lime 
remaining. This precipitate however gave a green colour 
to borax, which proves, that it eontaineil ehronie. 

Lixivium. The lixivium from the residuum of the solution calcined 

with nitrate of potash then eoidaiiud plio^iphorie ac‘id, 
chrome, and silex mixed with a little ulumine. There was 
likewise in it an atom of manganese. 

ResMuam The residuum having been thus treated and lixiviated 
mmUtk^'cid. form of a reddish powder, whicli w^as dissolved 

for the greater part by muriatic aeiil. There remained how- 
ever a small quantity of grayish matter, which was silex 
mingled with chrome, for it gave a very decided green Co- 
lour to borax. 

Iron with silex. The muriatic solution contained a great deal of iron. 

It assumed the consistence of a jelly on evaporation, 
which demonstrates, that it contained silex ; and it is pro- 
bable, that a little chrome and manganese too were con- 
cealed in it. 

Contents of It appears then, that this pig iron contains, beside car^ 
the iron. buret of iron, phosphuret of irhn, nianganese, chrome, si- 
lex, and a) u mine. Next to the iron and carbon, it appeared 
to Mr. Vauquelin, that the phosphorus was most abtin- 
Probabte rra- dant. It is then in the residuuiiis of the solutions of pig 
Boran*-*^"f*fr iTiust henceforward look ibr phospho- 

causts of the^ rather than in ibe solutions themselves, as has hitherto 
bodiless of iron, teen done. Probably the neglec!t of exarnitiing these resi* 
duuuis with bufBciciit attention is the reason of our re- 
maining 


Lixivium. 


Residuum 
treated with 
muriatic acid. 


Cont<‘ntv of 
the iron. 
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maining so ignorant of the causes of the bad qualit]^ of 
iron. % 

Mr. Vuuquclin however admits, that there is likewise a Phosphorut, 
small quantity of phosphorus converted into acid, and dis- 
solved in the liquor, probably in the state of phosphate of 
iron, by means of the sulphuric acid. It appears to him, 
that, when the sulphuric acid is less diluted with water, a 
larger quantity of ])hosphorus dissolves in the liquor. To 
separate this phosphate of iron, he dilutes the solution with Ser3aration of 
st‘vcn or eight parts of water, and mixes with it carbonate 
of potash, till alinos.! the \^hole of the acid is saturated. ^ 
white ]irecipitute is formed, more or less copious according 
to the kind of iron employed ; and at the expiration of a 
few days it grows yellowish. This precipitate, washed 'and 
dried, he*treats with potash in a silver crucible at a red 
heat: he then lixiviates the matter %vith water, and, after 
having saturated ilie liquor with nitric acid, and boiled it to 
expel the carbonic acid, he adds liniewater, which commonly 
i'onns a white flocculent precipitate, or semitransparent if 
phosplioric aciil he present. 

He has likewise 1‘ound a large quantity of chrome jn tjic Chrome oxi* 
precipitate produced by carbonate of potash iu the solution aa<l 

of pig iron by sulphuric ucid. It follows therefore, that sulphuric aeiJ. 
chrome us well as phosphorus is oxigenized and dissolved in 
sulphuric acid. 

It is advibuble to lest the alkaline liquor with nitrate, of 
ammonia, previous to saturating it, in order to know whe- 
ther it hold any silex or aluinine in solution. If it do^ a 
.sufficient quantity should be added to precipitate these 
earths, after which they nuist he separated by the filter: 
for without this precaution they would be precipitated by 
the lime, and might be mistaken for phosphate of lime. 

Mr. Vauquelin has found very evident traces of this suit in 
the pig iron of the works atDrambon, though he employed 
sulphuric acid diluted with six parts of water to dissolve it: 
theie was much less however, than remained in the residuum 
of the soluliou. This was the only kind of pig iron he ex- 
amined, but he conceives it probable, that all the irons 
from bog ores contain the same foreign mattery. 


« 
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VI. Examination of^the bar iron of Dramhon and Pesmu* 

CoM short ii«ii Mr. Vanqnelin dissolved 5 f^ram. [77’2 ^rs.] of cold fthoil 

analysed. of Drambon in sulphuric acid diluted vritli five parts of 

Hklirogeii gas. werf^. He roHected the hidrofj^en gas, tha* was ei'olved of 
during the di 'isolation, and found it to have e- artly the 
sanre stueU as that of the gas from the pig iron, but not 
quite so powerful. 

fecsiiuttw. residuum left by these 5 gram, was much less ro^ 

* pious than th«r of th<» pig iron, and ani>eri^«*d likewise not to 
be of so deep a black. While it was wet it emitted ii very 
strong fetid smell, Hnalogous to that of hidrngen gas. * It 
vreighed 1,5 cent. [2*3 amount iiiij to 3 ner cent. The 

solufion of the iron hud the same smell, which w'os not dis- 
sipated bat by evaporation. 

Phosphorus. A few particles of this residuum, thrown on a burning 
coal, emitted a white vapour, with a sivitdl resembling that 
ot* arsenic and phosphorus. Heated red hot in a silver cru- 
cible, it burned with fiame, and left behind a yellowish 
powder. This was mixed with a little caustic potush, cal- 
cined, and lixiviated. The liquor being filtered, saturated 
with nitric add, and subjected for a few minutes to heat, 
lime water was added, which threw down a white flocciilent 
precipitate, consisting chiefiy of phosphate of lime, bat 
with an atom of silex aud perhaps of alumine. 

It is certain from these experiments, which Mr. Vaoque- 
lin repeated several time.<, that the iron of Drambon, 
though it Ts considered as of pretty good quality, contains 
very perceptible traces of pliosphorus* He likewise found 
some slight traces of it in the solution by sulphuric acid. 
IrooofFesmes The mm of Pesmes afforded nearty the same results, 
better quali- The residuum however was less by one half, atwoitnting only 
to ll* per cent; and it contained less phosphorus. This 
trim is very t«H]gh> and to veckoned one of the best in 
Franche-Comti^. 

Vlf. Of tke hidrogan gas,. 

• )' I 

The hi- VwioMS ^r. yau(juelin m.d« by tJ»e 

droft n giis. help of oxigenized muriatic acid on the hidirogp evolved 
« ftom 
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from the pi^ and bar iroii» leil him to concludo, that piios* 
pborot ig the chief cause of its fetid styell. 

VI 11. Recapitulation and inferences. 

From the experiments I have related> says Mr. Vatiqae** General con«i 
lin, it follows: cluiwujt. 

1. That the hve sorts of bog ore I analysed are composed 
of tlie saioe prineioles, which are, bebide iron, silex» ala* 
mine, iiiue, OMdt' of manganese, phosphoric acid» magne* 
sirt, and. chrojri r acid. 

‘2. That the live sovts of ore having been taken at a ven- 
ture froni places tolerably distant from each other, it is pro*' 
bable. tliat all o.es of the same kind coiktain the same 
substances. 

3. rijal these ores want only nickel, to contain the same 
substanies, as the stones that have fallen from the atmo^ 

R(iherc. 

4. That part of these substances remuina in. the pigiton* 
and probably in larger quantity in cast iron, which may be 
the cause of its greater hardness and brittleneas* 

^ 4 . I'hat tile greater part of these aubstauces is separated 
during tlie reliuing of the pig iron, when this operatiun it 
well executed ; since they are found in the scorige, and ia 
the hubiimed iron that adiieveg to the iosides of the chioir 
neys of the retiuing furnaces. 

d. That traces of them however arc found la bar iron of .. 
good quality ; and that probably ohroaie, phosphorus, oud 
manganese, the chief causes, thsit rgodar irou hot shoit 
or cold short. 

7. That the process of re&utng mmits. the greatest atten^ The quality of 
tioii from iron-inasttra; since it appears, that the gpodqtta- 

lity of irou depends oo its skilful execution. 

8. That the presence of pboaphorus and. of chroma is to 
be sought for not in the solatioDs qf pig a lui bar iron alone^ 
but also bi the residuums of thek solntioas# 

9- '1^# by the union of htdrqgeo. andqarbdb dorhig the 
dissoluimii of irou^ and particnlaTljr of gray cast iron, an oil 
is formed, which, in couvnuctioa with, a small quantity of 
phosphorus, coinmunicatea a fietid somA to tho hidrogf n gas 
Aat disartventhtou 


10. That 
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'"^lOir'TbRl itit to these two substances the hidrog^en gae 
owes its properties of ^burning with a blue ilame, and being 
heavier than when pure. 

1 1. Lastly, That the oil and the phosphorus are separated 
froi|i Ahe hidrogen.^gas by oxigenized muriatic acid, which 
- destroys them. 

■ I f. ,■ I. r , - itrr . 7~7". " . 1 '",^. .. 1 ' .■ ’ !*' Tr.v;-; r — riz=n:.imr ^ :^rrr.'r 
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On the Maddering offJotton and Ijnen Thready and Dpeijig 
them Adrianople Red and other fixed Colintrs; and on Sjjon^ 
taneous Injiammaiionsi ^yJoiiN Michael LIaijssnakm*. 


Fixing colours 
•Li thruud. 


Oi^5 do not 
nu II mixed 
with alkaline 
solnt'oii ofaUi' 
xnines(» well in 
large qi'.ati ti- 
tles. 


FIisli ocl best. 


Prying nils 
tryeU with suc- 
cess. 


Order to proceed to the d 5 'eing of cotton and linen 
thread all sorts of fixed colours, uotliing is necessary, but to 
fix on the threcul, in any manner whatever, more or less 
aHrrfiine, after having given it a slight coating of oil. The 
complete success of the result however depends on certain 
modifications to be observed in the processes. 

The various experiments I had made in the art of dyeing 
had rendered riie so fumiliar with trials on a small scale, that 
at length 1 found'nonc'of them fail. It is not till since my 
paper on maddering was publislied in the Annales de ( ’hi- 
mic, that I experienced diiHculties in the application of oils, 
when operating in a larger way. The linseed oil, which had 
alwaij^s^aifordcd me a milky thixtnrc in limited proportions 
with the alkaline solution of ahimine, then speedily separ- 
ated, "when I was dtsirons of making pretty large stock, 
and 'the ittipTegnatioh of the skeins beldame impracticable 
under these circumstances. It was the same with aR the 
other fat oils : fish oil, indeed, continues mixed a pretty long 
time, but its smiell is too oflTensive, 

To remedy^the inconvfemence of the separation 6f the oil 
in theyitalihe solution of alumlne,'! Had r^burseJjjMryfhjj 
oils, or those boiled With metallic ‘oifides. 
boiled witt ceruse, ’niinTuih, or litharge, bjf means of- ufcter 

* Annalesde Chimie, vol. * v 

’ to 
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to ptroveni; its combustloo, dissolves a good'port,ion*of oi^dK 
ot* lead» and continues mixed with^tbg alkaline solution^ 
aliiinine in a milky form, as lung as is necestiary fur the im- 
preguation of the skeins. If this mixture be used iu t|ie 
proportions and manner pointed out in my memoir, and folf* 
lowing strictly in every other respect the process as { have 
dc.scril>ed it, fine and permanent colours cannot fail to 
ohtaiuwt/ However, notwitifstandiog tlie simplicity of the But dtagrrout. 
piocess, 1 can no longer recoiuiiiend its use, because it has 
exposed me to the danger of a tire, and 1 will relate iuwhajb 

w^jy. 

Ill order to see whether red cotton, which was not bu&- Cotton thus 
ciently fixed, might be rendered so by impregnating it with 
a mixture of an alkaline solution of alumine and boiled liu- uiieously. 
seed oil, ^ontainin^r an excess of the oil, drying it, and then ^ 

boiling it u very long while in bran water, I mixed the alka- 
line solution of aliirnine iu the proportion of an eighth, a 
twelfth, and a sixteenth of boiled linseed oil. ' With this 
mixture 1 impregnated aj’etv hanks of dyed cotton, which, 
afler being left 1o dry a whole summer*h day iu ihe open 
Mtr, were laid on a rush bottomed chair, that stood in the 
window of my closet. Finding myself indisposed that day, 

I wont to bed at seven o'clock. My children went liitu.iity 
closet for some papers, an hour after I hud left it, and per^ 
ccived no heat or smell in the cotton, to indicate a com- 
“mencemeut of burning. All tlie workmen had gone to bed, .. * 
and were fast asleep, when one of the w^atchiiien of tiic 
bleaching ground, seeing a great light in my closet, gave 
the alarm of tire, and roused us all betiveeii twelve and one 
o'clock. My sons, knowing that I was not able to get out 
of bed,-and unwilling to lose time in bcurching for thctkfsy, 
broke open the dour of the closet, which was in a detached, 
uninhabited building. They went. in, iiotwiihiaLanding the 
thick smoke and insupportable smeSl of the oily combustion; 
atid found the chair with the cotton burning so furiously, 
that the flames rpse to. the ceiliiig, and luid already craukfd 
the glass, and set fire to the >viudow-lirame* Tliey at once 
premioied, that this commencement of a fire could, proceed 
OAl/from the spontacieojui mflarnoMUKvof the cotto# 

^ pregnated 
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Thh not be* 
llt'ved by ma- 

aj* 

Tned again. 


TocV fire at 
before. 


Experiments 


fllelttiated wHfi bdiMI oil, aiace no one over wont into tht 
ddftet with ft Hprhtodrpipo, Ofr timy thiftpf Ohe btirniOg. 

Aa I found, that eerentl persons beiongirig to the maa<»» 
fliettu*y did not credit thid explanation, I again impregOafed 
ft few dozen haukb of some old OotfOn, that had not been 
well dyed, in the stme tnanner as 1 had done the cottoft 
ihftt was burned. These I set to dry in a simi or manner ih 
the Open air; and as it threatlned to rain, ordered them to 
be hung upon a line under a penthouse, directing one of the 
watchmen to look at it every quarter of an hour during the 
night, and throw it into a bucket of water, as soon as he 
peroeived it begin to heat. Bui this man could not believe 
the possibility of the cotton's taking lire of itself, as he af> 
terward confessed to me, and walked through the manufac- 
tory without once looking at the penthouse. At length 
however he relurued to lie down, and found by the great 
light he saw, that what 1 had foretold in case i>e was negli- 
gent had taken place, binding the cotton as well as the 
Une was burned, he took the bucket of water to exiinguish 
the posts, which ware already on tire. 

Though these two avcklents did not at all surprise me, I 


on ^pontaneous eould tbu lass forgive myself for the first, as, in order to pre- 
combustion. similar accidents, I had made some experiments on 

spontaneous combustiotts a public bouse fifteen years be- 
fore. On that occasion 1 had spoken ot the probability of 
• fires being occasioned by heated substunces, or substances 
that have a tendency to heat, and which are thoughtlebsiy 
Substances It- in places capable of being set on fire. The subsiauces 
able to it. I mentioned to those of the company, who were not sufii- 
ciently acquainted with the phenomena of spuntaneoiis com- 
buitioQ, were roasted cofi'ec and chocolate nuts ; fermented 
plants; ointments made with metallic axidta put bot inio 
wooden barrels ; bales of raw cotton, as well as wobllftfi 
yarn or doth packed up warm, and even liiitn when ironed, 
and put away in drawees yet hot; and lastly subsUncea of 
orory kiud impregnated with bcfiliftg dl, as silk or eoltoft. 
Ov inp to rapid * besides, that in all oircmnstancas where die 

attrartion of onigea of the atmosphere is rapidly attracted ftud abaorbnd 
oxigen. ^ emuiei^ the calofie or bent, which :affvea as m .hofmfto 
fkwosiggn, and gives it the properties of o gas, is given out 
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ia abttndaace, that, if the absoirbing tuhstatice bn ms> 
piible of taking tire, or sorroonded by ipflaoifnable matters» 
fporitnneofie combustion will take place. 

To contirm what 1 liad said of the theory of the^e acM ^xperimentF* 
of coinbuetions to those present, wlio were not fkmiltar.with 
chemical operations, I pertbrmed the folio wing ex penmen ta. 

1. The ioflammatioii of a mixture of aulphor and iroo 
tilings ktfeaded with water. 'Q. That of boiled linseed od 
by highly concentrated nitric acid. 3. hat of piiosphorue 
by atmospheric air, as well as in poreoxigeu gas, [daced ibr 
this purpose on a china saucer over boiling water, in order to 
separate its partiirles by fusion without having ^lvcourse to 
rubbing it. 4. That of phosphiirctted hidrogen gas by the 
contact of the atmosphere, an imitation of the Jack with a 
Inntern. Tlie combustion of pyrophorus, thrown into 
the open air, ami into pure oxigen gas. 6. The reduction 
of roasted bran, put liot into a coarse l>ag, to an ignited 
coa^fy mass hy the action of the atmospheric air. 

[ was not ignorant, that essential or volatile oils become AttractkMi lof 
resinous, and that drying oils boiled with metallic oxides 
grow thick and even hard hy their combination with oxigen; 
and this was the reason why my hanks of cotton impreg- 
nated with a mixture of boiled Hnseed oil were exposed a 
whole day to the air, hung separately on poles : but I »up- riiat in 
posed they were then saturated with oxigen, nnd conSfO- ®“Pr^ 
quently incapable of occasioning the least accident. I feh ra- r«riUi 
myself so secure in this respect, that I have several times 
dried a great deal of oile<l cotton hi hot rooms; and it waa 
owing to chance alone, that it was nerer put together^ till 
♦he moment when it was washed in order to lie dyed, ft w Owing in iiawt 
possible-however, that the proportion of a thrrtv*third part of ttu 

boiled linseed oil mixed with the alkaline solution of ulumrne 
might be irisuDicient, to excite spontaneous combustion id 
the hanks put together after being dried. If rirerefbre a precautiun. 
person were inclined to employ a mixture of linaeed 

oil and the alkaline solution of uiumine, on account of, the 
stmpheity of the process, be should take the prccauttOn, to 
let the hanks remain spread sepamtely on the poT^s, till the 
instant of their being washed previous to dyeing ; whicll^ m 
conjunction with the brightening, would remove all theea^ 

C£Si * 
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cost 6 f oil» leaving none but what was. completely safuirate# 
with oxigen, and th{|a there would be nothing to fear* 

Since the publication of my memoir, I have liktewig^^ 
.satisfied myself, that the simplest brightening for Adria- 
nople red» by which the brightest and most lasting colouip 
are procured, consists merely in boiling for a very long 
while with bran-water in a covered boiler, with a tube in tlie 
middle of the cover, to let out the steam, and prevent the 
.bursting of the vessel. Care muft be taken however, to 
change the water as often as it grows red, which will be two 
or three times in the beginning of the boiling; otherwise 
the thread would be continually taking up the dun particles^ 
which the bran-water had removed, and a bright colour 
could not be obtained. 

All danger indeed might be avoided, without much de- 
viation from the simplicity of my process, whether the banks 
were heaped ujp or not. Nothing more is necessary for this, 
but to give it a coat of oliv^ oil in a very attenuate state, at 
two difierent times, after having well steeped it in an alka- 
line lixivium, washed, and dried it. For this purpose a 
lixivium of the subcarbonate of potash or of soda is to be 
made of the strength of l^or If* on the saltpetre areometer. 
This must be tried, by mixing with it a few drops of olive 
oil, to see whether these produce a milky mixture, or rise 
and float uncombined on the top; for as the alkali, may 
contain more or less foreign matter, the lixivium must be 
weakened, or strengthened by au addition of alkali, as it is 
absolutely necessary, that it should assume a milky appear- 
ance on the trial with oil. When the lixivium is of a proper 
strength, thirty-two parts are to be mixed with one of olive 
oil, at first by little and little, and afterward more quickly, 
stirring it continually the whole tiipe. This milky mixture 
keeps pretty long, and if the pi! begin to riee to the top ijn 
form of cream, the mixture must be stirred afresh. ThB 
impregnation of the thread ought to be entrusted to work- 
men who are most expert in this process, because the gccu» 
,rate distribution of the oily parts has great influence on tlif 
evenness of the colour. Each workman shoul^takepnly asiifr 
quantity ef thi^ milky mixture in, any kind of 
S0.^ Ip be al^le i^tofily to work it^ with a|i j^ssible de^terit|^ 
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•i many hanks as he can wrin^ out with facility. Thus ha 
ilifiti go on, taking constantly the same number of hanks, 
anti the same quantity of tniiky mixtufe. What he wrings 
out he will put into a sc^iarate vessel, and restore to it by his 
eye • he quantity of oil the thread has absorbed, if the trifling 
value of ibis residauin, which will contain but little oil, do 
not inditce him to throw it away. Tl»e impregnation may be 
peribrnied in the wliole quantity of milky mixture, but then 
the quantity of olive oil, that the hanks have absorbed, will 
continually require to be replaced by the eye, as soon as the • 

intensity of the inilklnesp a])pears to be diminished : the art 
of doing ihi however is easily acquired by practice. After 
having dried all the hanks together, they are to be impreg-* 
nated a second time, in the same manner as before, but 
without washing them first: and when they have been again 
dried, they may be impregnated without previous w‘tishiiig, 
once, twice, or three times, with the pure alkaline s'llution 
of alumine without oil, in the foatiner described in my me- 
moir. When they come to be dved the colour wmII be more 
or \e^s deep, in proportion to the number of impregnations. 

To obtain light tints how^ever, and at the same time even. For light tinti* 
it is better to impregnate them three times, weakening the 
alkaline solution of alumine proportio.jally. The thread 
might also be impregnated with this solution, either strong 
or weak, three times following, without previous washing; 
which would greatly diminish the number of operations, that 
are certainly tedious and troublesome : but in this case the 
solution must be examined from time to time, to see whether 
what the impregnated and dried thread discharges into it 
do not render it too strong. 

On redyeiiqi^ red colours, it must be recollected, whether Redyeing rads* 
they were brightened by boiling in bran-water, or by means 
of soap and alkalis* In the first case they grow deeper by at- 
tracting the coloring particles of the madder ; in the second 
they are weakened, and lose their excess of alumine, without 
which repeated dyeing produces no effect. The removal of 
this excess of alumine may be prevented, by substituting for 
soiip aud alkalis, in order to produce crimson tints, a portion - 
of the alkaline Solution of alumine, which is to be add^ to 
the bran-water toward the end pf tha brightaiiio|p» The Real Adrian* 
Vot. XXI— SfiPX. lapd. flf troa 
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opic reds re- true Adrianoplc reds become much deeper on dyein;y again f 
biwnedby awd‘are then browned by the test of boiling in a lixivium ojf 

lie. wood-ashes. Beforeithcy are redyed, this changes them very 

^ little. In general reds are browjied to more or less disad-* 

vantage, in proportion to the longer or shorter time ♦^hey 
Turks use fish have been boiled in the briglitening. As the real Adrian- 
ople reds have a strong smell, the Turks perhaps use fish oil, 
which they add directly to the alkaline solution of aluiuiiie, 
or mix with a very weak lixivium of ulkuline carbonate* 
Process admits The processes for Adrianople reds may be infinitely va- 
of e;reai vaiia- nptl; fop iu whatever luanncr, and by wliatevcr acid or alka- 
tioiis. solvents the aluiniiie is fixed in the lliread, after having 

given it a slight coating of any kind of oil, we cannot fail to 
obtain reds more or less bright, in propoition to the care em- 
ployed in inaddenng and brightening. 

Oil, mix with The reason wliy the oils, which very easily cotnbine with 
aweaksolutum caustic alkalis and form soap, do not mix with concentrated 
boLtc,^not^*^' lixivia of alkaline carbonates, while with the same lixivia 
with a strong- greatly diluted they form a kind of urtifiefial milk, appears 
to lie the more dilFicult to explain, as we might at least sup- 
pose, that there is a tendency to combination in these milky 
mixtures. A simple suspension of the integrant particles 
of tiic oil, that should take place in the diluted lixivium 
preferably to the stronger, is not more explicable. 

It rtmiains for me to apologize for a misstatement 1 had 
made with regard to the fabrication of the true Adrianople 
red cotton used in the manufactories. What was shown to 
me was of very inferior quality; but 1 have since seen some 
of the finest and most permanent dye: hence I conclude, 
that the manufacture of the Turks, like that of all other 
nations, is according to the price the purchaser will give for 
it. 


Mistake c(tT- 
Tcctcd. 


Quer whether ^ observe likewise, that among the cot- 

soda tend to ton 1 had burned, there was some both times, that ha4 been 
piuduce the impregnated with the mixture of weak lixivium of carbo- 
S^usfion^r nate of soda and boiled linsoed oil in the proportions of an 
aluminetopre- eighth, a twelfth, and a sixteentli part. It remains to be 
]>roved, whether this cotton will take fire sooner than that, 
which is impregnated with a mixture of the alkaline solur 
tloa of ulujttijne aud boiled linseed oil iu the samepropohions. 

Afr 
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As this last mixture is capable of attracting in Itome ^egree 
the humidity of the air, I should iiather think, that the cot- 
ton treated with the first is more liable to take fire*, 

Tlie experiments I have continued to make on the tide of gMhne per 
galls, in the manufacture of Adrianople r^, lead me to be- 
lieve, that the aluinine is fixed in the cotton in consequence cd, and after 
of the formation of a gallate of alumine, from which the ^ 
gullic.acid is afterward attracted by an alkaKne carbonate 
previous to the dyciii^'. As soon as 1 hove satisfied myself 
of the tvpth of this supposition, Iwill not fail to publish an 
account of my experiments. 


VIL 

Accotnit^f Inventions for equalizing the long and Jhott Arcs 
qf Vibration in Timekeepers; % Mr. William Hardy, 

No* < 2 ^, Coldhalh Simare\, 

Xhe equalization of the time of different arcs of vibra- Fnuali/iiion 
tiou of the balance of a time keeper having lately given rise 
to rniu li discussion, I beg leave to offer for the approbation ed th»ee wayi. 
of the Society three different modes of obtaining this end. 

The first method is by a straight spring placed edgewise ist method, 
across the diameter of the impellent pullet a, PI. II, fig, 2 and 
3 , and screwed at the end opposite to the direction of the 
wheel, on its approoch toward the centre of this pallet; at 
the other extremity of this spring is a flat face, or curved 
surface, to receive the approaching tooth of the escape 
wiiee], which gives the impulse; this spring acts between 
two pins placed in the pallet near its end. By reducing 
this spring to a certain degree of strength, so that it may ' 
yield a little to the force of the wheel in giving the impulse, 
the different vibrations will be performed in the same time; 
but the proper degree of strength can only be determined by 
repeated trials. This method possesses besides this farther Advantage, 
advantage, that the acting surfaces are not so liable to be 

•'Feifiaps not, for this very reason. T. ,, ■«: " 

"f TAnsact, of the Society of Arts, vol. XXV, ilk' !^e iilTer 
inadal of the Skicieiy was voted to Mr. Hardy this !ifrtirtlt4j 

E 2 jured « 
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MODES OF EQUALIZING ARCS OF VIBRATION., 

jurcd^by the drop of the wheel upon the spring, as upon • 
solid surface, nor the vibrations of the balance so much dis- 
turbed by the impulse. 

The second method is by a sti’aight springer, fig. 1 and 4 , 
screwed to the under part of the cock, placed edgewise and 
diametrically over the cylindrical spring, and having a piece 
cut out to clear the arbor of the balance. This straight 
spring is at one extremity fastened to the end of the pendu* 
lum«spring, and, at tlie other extremity, its elasticity is re- 
duced so as to yield a little before the pendulum-spring 
Operates. On the opposite of the cock, where the spring is 
screwed, is fixed a stud d projecting downward,and having a 
slit to admit the smalt piece at the end of the spring b. On 
each side of this slit is an adjusting screw e e, the points of 
which face each otlier/ and are placed so as that tl^e spring 
may move equally between them from its point of rest. ThC 
action of the spring between the adjusting screws requires 
to be somewhat less than the angle of escapement. Let the 
balance be made to vibrate, so that the straight spring may 
move up to the adjusting screws upon each side, and no far- 
ther; being weaker than the pendulum-spring, its exeition 
will be less; hence the time of the vibrations will be pro- 
longed, but as they increase, the exertion of the peudnlum- 
spring will cornmeuce and progressively accelerate them, and 
this acceleration will always be in proportion as the exertion 
of the pendulum-spring is to the action of the straight 
spring between the two adjusting screws. Thus it will al- 
ways counteract the accelerating ctlect of the escape-wheel 
in the small arcs of vibration, so that the whole of them 
shall be performed in the same time. 

The third method is by connecting a piece of short spring- 
wire to the pendulum-spring by a small piece fig. 5 and 

with two holes; pinning the two springs together about 
half a turn from the stud of the pendulum-spring; and 
clamping the other end of the short spring at its natural 
point of rest to a sliding piece, g, which projects out from 
the pendulum-spring stud. By this manner of fasteoiogf 
both springs will act together, and each will retain its ua- 
tttral point of rest; but by moving the sliding piece, which 
clamp« the end of the short spring, and placing the spring 

a little 



COMPENSATION PENDULUM. 


a little on tlie strain, in oppobition to each other’s ex^rtioTJ, 
the point of rest of both springs wilf be destroyed. Thus 
by producing this counteracting force in the two springs at 
the lowest point of vibration, the accelerating edect of the 
escape wheel upon the balance in the small arcs of vibni- 
tion will be corrected, whereby the whole of them will vi- 
brate in equal time. 


Extract of a Letter from Captain WtHiam Bronm^ addressed 
to Mr. John ISichoh^ Midpond-hridge, Bermondsey. 

Respecting the chronometer which I purchased from Mr. Testimony of 
William Hardy last year, the jolting of the coach in the ancJ'of mJT 
conveyance to Liverpool altered its rale of going to 34" slow, Hardy’s chro» 
which ra^e it continued so exactly, that in making Cape de 
Verd, on the coast of Africa, (the longitude of which has 
been correctly ascertained) in 24 days from Liverpool, and 
carefully measuring jmy distance from the Cape, I could not 
discover it to have deviated from the rate, say 34"' slow, 
one second in the whole time ; and 1 have every reason to 
believe that it continued the same rate, until my misfortune, 
when it got iminerged in sea-water, having lost my ship on 
a shoal five or six leagues from the Riopongas, this dange- Danxerowi 
ouB bank not being laid down - correctly, or the latitude or^^** 
longitude given in order to avoid it. 


VIII. 

Description of a Compensation Pendulum for a Clocks or 
Timepiece j with Experiments. By Mr. Henry Ward, 
of Blandfordt in Dor$etJhire*» 

SLR, 

LEREWITH I send you a new compensation-pendu- New compen* 
turn, which I beg you will lay l^fpre the Society of Arts for 
their inspection. 1 trust their liberality will be equal to the 
advantages that may be seen to result from it, together with 
their consideration of the pains \ have bestowed in making 

* Traj^. of the Society of Artf , vol. XXV, p. 1 16. The lUver aiedal 
the Society was voted to Mr. Ward. 

k 
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it. It hd« cost me much labonr, time, and expeits<!{ iii# 
deij^» It has occupied itlmost the whole of my atteation fo? 
the last nine months. ' 

If any ohjections should be made to it, I will endeavour 
tQ, answer tliem, and make any fuller experiments re- 
quired*, 

1 am Sir, 

Your obedient servant, 

HENRY WARD. 


P«imiutionof P** 7* * * * *» 

It,* about half an inch wide, and an eighth of an inch thick. 

kki&9i rod of zinc interposed between them, and is nearly 
a quarter of an inch thick. The corners of the iron rods 
are bevilled off, that they may meet with less resistance 
from the air; and it likewise gives them a much lighter ap- 
pearance. These three rods are kept together by means of 
three or four screws / / / /, which pass through oldong holes 
in the bars hhkky and screw into the rod i u The rod h h 
is connected to the rod kkhy the screw m, which I call the 
adjusting screw. This screw turns in the rod k h, passes 
through the zinc rod kk^ and screws into the iron rod it. 
The rod i i has a shoulder at its u])per end turned at right 
angles, and bears on the top of the zinc rod k k, and is sup- 
ported by it. It is necessary to have several boles for the 
screw w, in order to adjust the compensation. See fig. 8. 

Its setion. Now it is evident, that if any degree of heat or cold be 
applied to this compound rod, the one of zinc expands and 
contracts as much as the two iron ones , together ; the c)is- 
tance from the point of suspension to the ceutrfe of oscilla- 
tion therefore must remain the same. 

8fneaton*s ez. ||) proportioning the length of the rodsf 1 mode use of 
pMian table Smeaton’s table of expansion of metals, in the 4Qth: 

▼oT, of the Philosophical Transactions : where he shows, by 
experiments made with a pyrometer, that the expansion of 
iron is tO that of 'unhammered zinc, with the same degree 
of heat, as 151 to 553> and to that^of zinc hammered half 
ah inch foot, As 151 to 373. ibis great ekipandihg'p^<* 

perty 



periJT ^ ^iKs renders it in theory eKtromely fit Ser iho piif> 
pose fioinpeiisation in a petiduliim, |nd I was doaivour<rf' 
knoMfin^ if it would answer in practices and likewise the 
exact proportion, that was requisite to answer the intended 
purpose. 

1 made two regulators, the pendulums of which were Two regulators 
composed of iron and zinc, as above described ; with this 
difieieiit'e, however, that one had a detached scapement of 
a particular construction ; the zinc rod was not hammered, 
the ball of a lenticular form, and weighed twenty* pounds^ 
its arc of vibration nearly fire degrees. The other had a 
simple remontoiring scapement, the zinc rod was hammered 
half an iuch.per foot, the ball, of a spherical form, weighed 
forty-six pounds, and vibrated two degrees and three quar- 
ters. • 

These regulators were both placed in the same room, and 
their cases firmly fixed to the wall; the pendulums were 
suspended from a stoilt brass cock, screwed to the back of 
their respective cases. In the inside of each case, and im^ ' 

mediately behind the pendulum rodi was Hung a thermo^ 
meter, for the purpose of comparing the degrees of heat^ 

1 adjusted them to mean time nearly by correspbudifig 'alti^ 
tudes of the sun. After having compared them together Difference of 
for several days, 1 found, that the one which had the ham- rher greater*" 
niered zinc rod went somewhat faster when the air of thaw Mr. 
the room was heated by a fire in the grate than the other Smeatou’s i»* 
did. Hence 1 concluded, that the dlfiereoce of ^■expan- 
sion of hammered and unhanimered zinc was greater 
than Mr. Smeaton made it, at least it appeared so in tins 
instance. 

But to determine whether the length of the hammered Contrivance 
zinc rod was accurately proportioned to that of the iron for heating ths 

. , . . , 1- , ^ I . . J . air round iho 

ones, without being obliged to wait that length of tune hammeisd sins 
that nature would require to produce a sufiieieat alter^*^^* 
ation tn tiie temperature of the air, 1 proceeded tp make the 
fpllowipg experiment: I caused to be made a toi tubpsix 
feet long, and two inches and a half diameter A its Idrgev « 

end, from which it gradually ta^^emd to the other* which 
wee* only half an inch diameter. Within the ease, and as 
fer fewn the pewluliuau lo posinbfer 1 j^cidi tMr 

smaller 
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pimller end waft carried throusih a liole in tlie top of ihd 
cam?*, uimI projerttd inchiea above it* Ip the low^ 

end of the tube waa inserted the nozele of a lamp, and im« 
lutni lately under it, in the bottom of the case, waa a hole of 
an inch diameter to supply the lamp with air* By this 
means the tune would communicate as much beat to the 
tnteiuai air; as to rmse the tbe^momeier about thirty**five 
dtj^rees* 

i^revious to the lamp being put into the case, I made both 
peuduluiiis vibrate exactly together, and after an interval 
of twenty-four hours, the one with the hammered zinc rod 
had gaiiied, as near as 1 could judge, one tenth of a second* 
The mean height of the thermoiiieter was hfty-*three 
degrees. 1 pow lighted the lamp, aiid in aliout four hours 
every part appeared to be thoroughly healed, and the tber* 
mometcr arrived at its maximum, which was eighty*eight 
degrees; at this point it continued with little variation* 
Whiile the beat was increasing 1 fouiKi the motion of the 
p^dulutn was accelerated* 1 again made them beat ex- 
actly together, and in about ten hours alter, the heated pen- 
dulum had gaiued one second; the thermometer in the 
other case continuing nearly the same. The lamp was then 
ta-kep out, and assoou astbe parts were cooled, and both 
thermonieters showed the same degree, 1 ac\justtd the beat 
of the pendulums as before, and, at the end of twenty-four 
hours, 1 found the pendulum that had been heated kept 
precisely the same rate us it did before the experiment was 
made* .. .* 


Thepsnaiilum v By this experiment the zinc rod was evidently too long, 
a(Uasted afresh, injij that by a considerable quantity. The peudufum was 


then taken down, to' have mdre* holes made for the adjusting 
shrew, and after many repeated trials with the lamp and 


tube, as before, 1 found the len^b of the zinc rod to be 23 
Itatioof ex- inches, and consequently the length of the iron ones toge- 
^ (5 1*3 inches, or, - the expansion' and coo- 

hamm^ . twctiou of iiofl to that of zinc hammered half an iueh 


•hic. per foot, as 151 to 420. " ' * * ' ’ 

When the air Having thus far satisfied myself with the hammered zinc 
wstrsrmof th^ rod, 1 proceedetd to make situilar trials with tlie one fhat 
WM i is doin^ which » circa9u^cB.*ceiimid* 

tbiit 
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Hiil I cvnnot ftocoimt for ; when the mr in the'cMe wtemi* 
fied by means of the lamp and tube,Mbe arc of ribratioA 
wonM be about half a de^ee lest tlian it was before tbe 
tamp was applied, which is directly contrary to what I should 
expect would have taken place. 1 afterwards found, that 
the other pendulum was afiected the same way, but in an 
extreme smalt degree, which, without doubt, was in conse» 
quence'bf the bail being much heavier, and vibrating a 
smaUer arc. In taking the rate of tiie clock when the lamp 
' was in the case, 1 at tirst computed from theory the errour 
that would arise by such a diminution of the arc, and al- 
lowed for it accordingly ; but doubting whether the unlock- 
ing of the swing wheel might not form a decrease of velo- 
city in the pendulum, and have a greater tendency to retard 
its motioif, 1 therefore thought the experiment would be 
rendered more accurate, if the niaintuiniug power was io- 
crenaed until the arc of vibration should be the same. Af- Smesfoa’s 
ter several trials, 1 found the length of the unhammered ratio between 
«inc rod to be about twenty-nine inches, which agrees {H^mmeredTlne 
pretty nearly with Mr. Sineatou*s expei imeuts ; that is, in near thatraUu 
vegard to the relative expansion of iron and unhommered 
xinc. 

The zinc rod of the pendulum, which I here send to the Farther ham- 
Society of Arts, was hammered three quarters of an inch 
per foot; and by making experiments with it as I had done al^tiU!'^ 
with the other two, 1 found the length of it to be twenty- 
two inches, which is exactly the same length as the one that 
was hammered half an inch per foot, so that it seeuHs no- 
thing isjgained after hammering it to a certain degree; but 
1 cannot think, that any rule emu be laid down to enable os Quantity of 
to judge of the de^ee of expansion that will take place 
with a determinate increase of heat, from the quantity that no ruls. 
is extended by the hammer; much depends on the degree 
of curvature and polish of the stake and hammer, and pro- 
bably on the heating of the rod at the time; for it is neces- 
sary to heat it a little hotter than boiling water, otherwise it 
will crack in hammering. 

In all these experiments it is to be understood, that BsUseipc^st 
the hall of the pendulum was suspended by its centre; ksssunui 
bet if the ball be made to imt on iu lower edge, the 

expanaioii 





ncptniddh andocoatmctioii of it must be tskeir into dtniiS^ 
deftttion* 

Supposed Ob- opinion of some mecbanistei that zinc io 

jcction to zinc flib Unfit substance for a compensation-pendulum, beceute 
uaibuiidecU they have thouj^ht it too soft for the purpose, and thataf-t 
ter being heated or cooled to a coasiderable degree, it does 
not return to its original dimensions* If that was reaHy 
the case, no doubt but it would be a general one Common 
to all metals in a greater or less degree; but from the ex- 
periments and observations 1 have. made on zinc ]>eiidulunis, 
I am fully satisfied there is no foundation whatever for 
Fendiilnm at an opinion. Some time in the latter. part of last sum- 

first omiinually lufif, I however noticed a circumstance, that made me doubt 
retarded. matter — ^l‘or when 1 first used my zinc pendtiium, 1 never 

could bring ihe clock to keep the same rate two days toge- 
ther, but it was continually retarded, whether I used the 
lamp or not; and had I not before observed a similar efiect 
on a lever pendulum, that w^as made of brass and steel, I 
common hiive aseribi^d the cause wholly to the softness of the 

tip. others, zinc rod; but by constantly comparing its daily rate with 
one tbiMi had been going a longer time, I found this retard- 
ing property gradually wore off, and in less Ilian a month 
would become- quite settled to the rate that it would after- 
wards keep. By subsequent experiments w'ith the lamp too,' 
I have constantly found, that all the pendulums 1 have 
liitherto tried kept precisely the same rate, both during the 
titne they were heated (provided they were properly a«l- • 
justed) and afterwards, as they had done before. The cause 


Owing to the 
effect of the 
ball on ,the 
point of con- 
tact 


of 'this retardation fqjpears to me to be, that the points of 
contact of the different pieces, which compose the pendu «4 


Advantages of 


lum, arc more closely eonnccted after a little time, than they' 
are at first; that is, those points of contact do, by the weight' 
of the ball, yield to each otlier in a small degree, until 
they get a broader bearing* • * . * . 

The advantages of this pendulum are, 1st, that from its 
this pendulum, simplicity it will never fail to have the desired effect* ddly,^ 
That no extraordinary care is requisite in executing it^ 
5 3dly, That the compensation may be increased or diratnish&l 

* with the’^greatesf ease, without slopping the clock more t'han' 
a minute, by*r making fast one of -the screws that keep the 
V * . ^ rods 



coiiraiiuti«ii>ps»wMni. ^ ^ < 

iad» l:o^ether wliile Xhte adjusting gci««r U remDvi|ig» tdiiiig ^ 
care to releaae it a^aiii afterwards ; and 4^h1y9 That it eaa 
be manufactured ibr less expense than any other x:oinpeii« 
sation pendulum hitherto published. 

N. B. The compensation of this pendulum which I now 
send to the Society of Arts is properly adjusted, at least 
very i ear the truth. The boles for the adjusting* screw are 
made at such a distance from each other, that by removing 
the screw one hole, it will produce an alteration in the go- 
inj? of the dock of about a quarter of a second per day 
with u change of tiiirty degrees of Fahrenheit's thermoine-- 
ter. 

SIR, 

, • 

PERMIT me to slate to you the observations I have 
made since my compeiisation-pendulum was laid before the 
Society. 

The rei?uhator, with the hammered zinc rod, and ball of Pendulum with 
forty-six pounds weight, was firmly fixed to a brick wall at on^thebwor** 
the top of my house. The ad justment of the length of extremity, 
the rods, by means of a lamp, was repeated as beftwe. 

There was, however, an alteration necessary to be noticed 

the bull of the pendulum rested on its lower extremity, i»«. 

stead of being suspended by its centre. 1 prefer this method* 

as being less liable to errour, if the rodsslipuld be affected. 

by heat or col^ quicker than the ball. The length of the Length of zinc 

zinc rod, as ascertained by the lamp, was now found to be;, 

201- lu jhes. 

The clctck was then set to mean time,, and suQered to 
go without alteration; the result is exhibited in the follow- 
ing table. 


1806 

March 21 
April 8 
May 10 
. 26 
June 21 


Errour of Clock at 
tune of observatloo. 


0 " 0 
+ 2 - 8 
+ 8-7 
+ 21 * 5 
+ 60* 0 


Number of Days 
between the Ob- 
seivations. 

18 

32 

16 

26 


Daily rate. 


+ 0 "* 15 
+ 0 . 18 
+ 0 * 80 
+ 1 * 10 


IiicreoMd 



§0 MimifUTlOX KffTO&UM* 

Length of sine '•In^reaned tlie compeosation for heat and cold, 6 holea 
Increased. inches, or, tUb length of the zinc rod to 25 inches* The 

clock was again set to mean time. 

Sate of going* * July 1 O'' O 26 

27 — 9* 3 13 

Aug. 9 ~ 12* 0 7 

16' — 14- 2 28 

Sep. 13 — 24* 0 12 

25 —35- 5 22 

Oct. 17 — 52* 1 

Although a thermometer was attached to the clock, I 
could not from a necessary attendance to business register 
it regularly ; the difference of its height in March and June 
may be taken at about 22 degrees, and in Jul;^ and Octo* 
her 14, without much erroiir. 

Proper length comparing it with the ]*ate of the clock, the compensa* 

of line. tion, in the latter case, appears nearly as much too great, 
as it was in the first too small. The true length of the 
zinc rod ought to be about 23 inches. 

The length of the zinc rod, thus ascertained, is I}' inch 
more thad the experiment by the lamp i^akes it; indeed,! 
have always suspected there might be some errour in that 
experiment, on accoont of the length of the arc of vibration 
being affected by it. 

Having no means of finding the time accurately but by 
equal altitudes, I could not get so many observations as 
might be wished. I trust, however, these will not be found 
altog^her useless* 

I am Sir, 

. . Your obedient servant, 

HENRY WARD« 


— 0 ' 36 

— 0 * 21 

— O' 31 

— 0- 34- 

— O' 80 

— 0 - 84 
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IX. 

Jkcount of a new airtight Hwge for a folding Screenf or fit 
a Door; by Mr. Martin Fueniss, JVo. 128> StrasnA^. 

SIR, 

HE model I have herewith sent is my invention. I beg » 

leave to lay it before the Society for the encouragement of or d<w , 
Arts, Manufactures, and Commerce, in the hope, that they elude air. 
will be pleased to examine it, and find it worthy of some 
mark of their approbation. It is a model for putting to- 
gether the joints of a folding screen, so as to fold in 
either diredlion without admitting the smallest quantity 
of air; it may likewise be appropriated to hanging of 
doors* ^ 

I am, Sir 

Your humble servant, 

M. FURNISS.*^ 

A Certificate from Messrs. Wilsons, cabinet-makers in 
the Strand, testified, that Mr. Furniss*s model for screens or 
doors is his own entire invention, and has been executed by 
them on a high folding screen for a lady in Baker street^ 

Portm an square. 


Riference to the Engraving of Mr. Fumiss^s Airtight Hinge 
for 0 Door or Screen. 

PI. II, fig. 9. A plan of the joint: A B, two sides of the PcseriptSoaef 
screen with circular ends, joined by a piece of leather ^ 
reaching from top to bottom fasteuedi at C,^nd wrapping 
(like the letter S) partly Vound the curve df«^e fold of the 
screen, and partly round the other to D, where it is also 

* Tqins. of the Society of ArtB, vol. XXV^ p, 126. Tan guineis 
Wf vsisd to Mr. F araiis for tbit invmtion. 

ftsfimed; 



fastened; £! F, a chain ibnned of brass plates rivetted te« 
^ther, windinj; round in a groove from off one fold of the 
acrejpn on to the ofher,the cdhtfary way to leather, so^as 
mutually to keep each other stretched ti^ht, tho chain 
winding on when the leather winda off, and vice versa; 
thtis they move smoothly round one another. fig. 10, 
a piece of brass (left out in the last figure in order to 
show the chain) screwed to the centre of each* cu*‘ve of 
the screens which forms the hinge, and by keeping the 
ibids of the screen at their proper distance secures the 
easy action of the chains add leather, and prevents their be- 
ing overstretched. H* H, a line of green twist fastened 
along the bottom 6f the screen, and passing through a sta- 
ple on the joint at G, serving to keep the screen airtight on 
the ffoor. 

Fig. 11 is an elevation showing the top and bottom joints^ 
with the same letters of reference, 

♦ 


REMARK. 

i 

It would frequently be a desirable convenience to have 
the doors in the interior parts of a house so contrived, as to 
bpen either inwardly or outwardly. Mr. Furniss’s hinge 
would effectually answer this purpose: but it would be pro- 
per to have the opposite edge of the door padded, as it 
could not be made to fit tight, and there must be no ledge 
for it to abut against. A piece of leather nailed on it, and 
then stuffi^ with wool or hoi^e-hair, might be so adapted, 
as to make this side airtight also, at the same time that it 
would open and shut freely. It is probable however, that 
some iiicoovehience might be felt in applying Mr. Fur- 
niss’s hinge to a door, particularly if large and thick, 
from the strain upon it by the weight occasioning it to 
drag. The best remedy for this would be a coupte of 
castors in the foot of the door, one near each rad, C* 





Chief defect of 

experiments with the air puQjip, which led me to conaidet 
of the best means of obtainini^ a vacauin4 The chief iiii» impufect. 
perfection of an air pump consists in its not bein^ Capable^ 
of affording a perfect vacuum. Each atmke of the piston 
removes a portion of air m the receiver; bat th6 reinatiiinip 
air expands, until it occupies the same volume which the 
whole of the included air did. The uexi stroke abstracts 
an equal volume of air with the former, but as it is now 
less dense, the real quantit||is smaller; and hence every 
succeeding stroke removes wless quantity of air than thsr 
preceding. The exhaustion goes on, till die elasticity of 
what remains in the receiver is no longer able to open the 
valves of the machine, when it has nached the utmost lU 
ihit. Bpt even if the machine was constructed in the most 
perfect manner possible, it would evidently be impessible 
to obtain a complete vacuum on the principle of the air * 
pump : for its effect is expressed by a fraction, the value of 
which, though constantly increasing, ni|vpr amounts to 
unity : L t. though continually approachltigto, It never can 
afford a complete vacuum. 

Impressed with these objections to the air<pump, it occur- Attempts to 
red to me, that, if there was a convenient methbd of using 
the Torricellian vacuum, it would be preferable to the com- cuum. 
mon air pump, even when best constructed. After vanous 
attempts, the annexed figure and desenption will give an 
idea of the machine, which I conceive well adapted to answer 
the end proposed. 

The object iii^this machine is to procure a vacuum in the Apparatm for 
receiver D, by roeans of mercury, with which 'the receiver purpose 
is pfiwviously filled. A (PI, T, fig. 1) is a cirehlur plate ^**®“*^‘*‘** 
tbick'glaw) firmly imbedded in the wooded fidliaC, wtddi 


Jjeurtplhn tf an txhausiing Machine on the Prineipte ^ 
the TotrieelUan Vaeunmi to Dr, Thomas Stbwakt 

1 was eot^ed in a series of pueumattc 
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Method of ui« 
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is sapported by the tivooden pillars H. The surface of the 
plate is to be ground p^fectljr flat. B is an iron tQbe» ce« 
mented at its uppef e^ictremity in a hole drilled in the plate 
A» and having its hower extremity terminated at the bottom 
of the wooden tub £v by a stop cock, which is opened and 
•hut by the wire P. The length of the tube ought to be 
about three feet ; Its diameter about the size of a common 
barometer tube. The receiver i# to be ground in the usual 
manner to the plate, and to be fitted with an air-ti^ht cover, 
I, ground to its upper orifice. K is a stop cock, through 
which the external air may be admitted when required. 
alight depression ought to he made in the glass plate about 
one inch around G, that the mercury may more readily de- 
scend through the tube. The iron tube ought to reach 
through the glass plate to the bottom of the slight depres-t 
•ion ; and its inside at the top is to be furnished with a fe- 
male screw, by which the transferrer, or any other appara- 
tus to be used within the receiver, may be fixed to the 
plate. It is hardly necessary to observe, that the piece of 
iron which screws into the upper end of the tube B must 
be so perforated, as to permit the easy descent of the mer- 
cury. The inside of the tub £ ought to be coated with 
strong mnish, to prevent the loss of mercury through its 
joinings, and may have a cover So fitted to it, as to keep 
out dust, though not to exclude air. The lower extremity 
of the tube B ougbt for steadiness to be fixed to the hot-* 
tom of the tub,^ a flanch and screws. The edges of C 
ought to prqjeift d^ut two inches above the glass plate, that 
any mercury which fallb over may not be lost. 

The transferrer, flg. 2, is made like the plate A, and 
frame C, fig. 1. The lower rim of u is intended to rest 
upon the edges of C, when the iron screw b is fixed in G. 
The key of the stop-cock, d, passes through the lower rim, 
as in the figure. 

To use the exhausting machine, draw ofl^ the mercury 
which is in the tub E, by the stop-cock L, leaving just aa 
much aa will cover the extremity of the iron tube* Shut 
the stop-cock at M, pour in mercury at O to fill the tube, 
anoint the glass plate with hog's, lard, place on the receiver, 
fiU the receiver likewise with mercury, aad then filaee its 

cover 



MflUkUITt|l4» if ^ 

I oi^it. On opening M* Ae iperciiry wUldpiMi^ * 

bjr the Inhe, and leave the reeeim jei^aited. By lAnttMif 
the cock N» the vacuum is fendtied mufe secure. 

A smell degree of contrjvaiiee mil adapt this apparatus Contrtvaneat 
to every expenmenti which eeu be performed with the com- ex^ 

inon air pump. If we wish to experiment on fluidst they nments, at oa 
may be enclosed in a of the form of 6g« 3* The screw ^ 

at its bottom most be perforated so as to permit the descent 
of the mercury when it is hxed in G. A ground. stopper of 
glass, e, is to be placed in the neck of the flask, c, after it is 
filled with the liquid to be subjected to experiment : the flask 
is to be screwed to the plate A, and when the receiver is 
exhausted, the stopper id to be withdrawn by the sliding 
wire, %4, which with its ground plate is to be substituted 
for I. Tire length of the stopper of the flask will afibrd 
room for the expansion of the liquid. 

When we wish to exhibit the pressure of the atmosphere Pressure of the 
by means of the apparatus, fig. 5, fill both jars, and exhaust atmosphere 
them ; force down the flat button, which is screwed on the end 
of the sliding wire, till it covers the orifice of the small Jar, 
and then let the atmospheric air into the outer receiver, by 
the cock K. The small receiver will adhere to the plate. 

By similar slight changas in the other usual apparatus of 
an air pump, they may be adapted to the exhausting ma- 
chine. 

The advantages af an apparatus, suebaa I have now d^ Adtsataget of 
scribed, over the air pump, seem to mo of considerablo 
consequence. 

1. The vacuum will be much mmo perfect; being only 
affected by the small quantity of air adhering to tbo moi^ 
cury, or by the conversion of the mercury into vapour, 
which is as much as possible obviated by the cock N. 

S. There will be a great saving of manual labour. 

3. Exhaustion will be more quickly performed than by 
the common pump. 

4, It is m^re simple than the pump, and less liable to be 

of this nachine will not exceed, it spin.- 
litBadi: that, of . the beet .ir puntpa, whilA it nhainpla 

Where nice chenu^„ex]p«u.eiite wt. cm* 
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AacMf' s larg^ ^to^ii^wty is iiiAis|Mii88l^^ "ft/t . 

W^teMy n gas, whim ts '^ ttK&re or less afoaorhlible by 
water. The itierctity of the eschauMiwg engine will mswee 
for the tiierciirial troOgh in the laboratory, end tkiM a een- 
sidetwhk portion ot" the expense of the machine oaght to 
be dedncted. 

TrUl of one In adme experiments I made with a rude machine of the 
cuto^ kind I hate described, I found, by anmnting the fdate and 

edge of the receiver with hof^^s lard, that 1 conld raise a 
column of two feet in height in a receiver open at top, and 
even conld move it along on the surface of the ground plate, 
without any mercury running out between the plate and re- 
ceiver. In fitting on the top of the receiver, it. may how* 
ever be proper to press gently with the hand on the receiver, 
till the atmospheric pressure begins to act on it.' 

Materials. N. B. The whole machine, and its auxiliary apparatoS, 
must be made of glass, wood, and iron or steel. On which 
' mercury does not act. 

THO. STEWART TRAILL. 
LwerpooU May 1^, 1808. 

Annotation, in Reply to the Doctor's private Letter* 

Though mercury has been used for exhaustion by Dr. 
Clare, and Sir A. N. Edelcrantz, in air pumps described 
in our Journal, and by others, 1 have thought Dr. Traiirs 
contrivance suffioiently original, and difierent from formor 
apparatus, to be inserted. 

W. N. 

XI. 

Doubts reepecHng some of the received Dtfttrines of Chmee, 
hi a Lcttht from a Cotreip&ndihih 


ToBfr.lIBCHOLSON. 

SIR, D^rhamf Aygp^^»^ 190^. 

Some received Shoulb the Mloiting’ temples u to Ilie'trtfA «f the 
doetrineB of tTem e tt ts ry t to tf Ut ia e s tf chtttct ^enertUf (ukaiitttd tappiir 

■'irottliy 



vtmthy of « pkce i«i yoirr vcliittble filiblkatioir^ th^rir chance quea- 

tiew «»HI, I hofle^ dicit front ymirself, or tome onip ctf -ywr'*''*****^ 
itKitiliimQlteftt reftd«rs, n few wor^ in 10 ) 3 )^, to convinee 
to confutjB a mind on all occasions saspicious of its own 
duOtions, whenever tiKese doriste fmm the opinions of otheit, 
old and learned in their xraiks of science. 

The celobraled de Moivre, in hfs work. Case the firsts * 

assumes th^ die as a familiar and favourable subject for de- 
monstration ; let us follow him in sense, thoup^h without 
the advuntaf^e of his identical words, as 1 have not a copy 
at hand. 

“ Any one undertaking, with a die of 6 sides, to cast an Chance of a 
ace in one throw, has ^of the 0 possible chances in hia fa- single die. 
vour, and the remaining f against him ; the whole 6 
chances b* iifjg certainty, or at least such in the event of 
continued tiiuls.” Crantcd— 

Any one undertaking to cast an ace in two throws ^'hsnee of two 
of one die, has for the first probability as proved : 
should the first fail, then the second remains, which is ^ 
likewise; but the chance of the first failing is as tliat of 
its succeeding is therefore the second throw Is only ^ of 2d chance t 
^ for its chance of success, which added to the chance of 
casting an ace ftie first throw, is i + iof ^ = 

-b VV— tJ; fiif’fit throw being the second only -jV’’ 

This doctrine T cannot grant. Nothing can prevent him But all the 
of the second throw, except his Acceeding in the 5 
therefore, either he has no occasion for it, or lie has it in all whole, 
its full force and virtue of ^ chance, from wliicli ho circum- 
stance can deduct. Otherwise it must be denied, that tvfo 
equal chances are twice as good as one; and by summing 
up, according to de Moivre’s rules, the probability of casting 
an ace in six throws of one die, it will of course be found, 

Ukai they mm bekw ^ to which they should of course 
aiooiiinh, being tkeofiBOfiHjd mm ol' ^eitaifity on the event, 
upuHi M avafago of trrak 

Tbachomoaef throwing In two Instance in tho 
throws, aocowiiBg to de Moitve, is, for the ftfil!, f ; for did " 
soeoftd, oaiy f of | : so tliat the one U twice is good thd ^ 
olheri Mtt together they oie of wMV 

woo m iboo ii i,opA 4>fcsak <hi^ 

f 3 Any 



ON TU O»G0y;|AN ON METAU IN THE ALEALIS* 

Any of your correspoodtintSf or y6ur8elf9 being kind 
enoiagb to expUin (ie Moivre to conviction, or my opinion 
to confutation, will, for I pursue but the truth, equuHy 
oblige. Sir, 

Your constant reader, 

and most obedient servant, 

OPSIMATH. 


XIL 


Letter from a Correspondent on the late Discovery of Metals 
in the fixed Alkalis* 


SIR 


9 


Assertion of IL OUR last reminds me of some notes I took at Oxford, 
Su^hel^hs attending Dr. Beddoes’s lectures in 1788, wherein he 
and alkalis said, that vital air was a part of the alkalis and earths. At 
contained oxi same lectures, the strongest electricity was advised, for 
giving shocks to molten phosphorus, &c. Some years ago, 
at a friend's, I saw a book with essays by several hands-*- 
Dr« Beddoes and Mr. Davy among others. It is called 
Their metallic Contributions, &c. 1 think be thiat as it may, a query is 
tured** started, whether the earths and alkalis hold not oxigen, 

and that they may come to class with metals. It is always 
curious to know who jms guessed best. If you have the 
above book, you asay find reasons for opinions then seeming 
strange, and fartiier particulars. 

A. DILETTANTE. 

8/A Aug. 1808. 

REMARK. 

t 

Alettls long notion of alkalis being oxigenated metals capable 

ago suppo^ of being neduced, is much older than the book in question, 
from wrths"*** experiments of von Ruprecht and Tondi at Schemnitz, 
with the discossiona which arose from them among some of 
the most enuoent chemists, not only in Germany, but iri 
Italy and France, are fresh in remembrance. It is certain, 
tbot metals more or less resembling iron, or phosphiiret of 
iron, were produced, in appearance from barytes, lime, mag* 

nesia, 




ON THE DECOMFOSITIOR 1>t TiR ALKAttb 

liesia^ and borax ; and though this wassat length supposed 
to be refuted, as similar grains of tnetal were obt^oed 
without either of these, yet 1 believe in this case an alkali ' 

was always present. It must be confessed however, the ^ 
tnetal produced by the German chemists was extremely dif- 
ferent from either of the metaltic bases of the alkalis lately 
discorerej] by Mr. Davy, 


XIIL 

On the Decomposition of the AlkaUsm In a Letter from 
Mr* William Cooke. 

To Mr. NICHOLSON. 

SIR, Wokerhampton, lOM Jtr/y, 1808. 

In your excellent Journal for January last, under the 
head Scientific News, is announced the decomposition of Decomposition 
the alkalis, by that eminent chemist. Professor Davy ; ®^**'®*^^*2*** 
whose very name almost deters one from entertaining a con- ^ 
trary idea: but the conclusions drawn by him do not appear 
to me to arise from the facts adduced. Since that time I 
have turned over your Journal, agd other publicatious, in 
hopes that some one with more lehure and abilities would 
have pointed out, not the want of accuracy in his experi- 
ments, but of clearness in the conclusions drawn therefrom ; 
but not seeing any thing of this kind, I have determined 
to devote. a few minutes from business to offer the following : 
and if it appear worthy of your notice, it is much at yonr 
service, from, 

Sir, 

Your most obedient servant, 

WILLIAM COOKE. 

In Volume XIX, page 78, of your Jonmal, it appears, Moistened al- 
that Mr. Davy riaadc moistened potash, soda, &c. part of a J^af^anic c?r 
galrimic circle, in' which situation oxigen gas was evolved, and cle. 

a substance 



I 


^ M THE Q9 

j|X}]^tance of «i Q^etalUc appearance remained, which 
,44|j|pOipiated ihe h^e of pota^J), &€., and posaessed, amoog 
P^a'^erttts of plhafSy.tbe {oljpwuig propertied'. If a glolxple were thrown 
^^uced**^* ii|to w^r, or upon ice, a bright flame and i^reat heat were 
produced, bid^o^^en gas was evolved, and the aikall found 
in solutioa; if ufxm moist turmeric paper, the same pbe« 
nomena appeared, with thr acquirement of a rafud motion^ 
and its rourse marked with a red or brown stain, proving 
the reproduction of the alkali, .In all which instances it is 
stated, that this nietalllc body has such an affinity for oxi- 
gcn, that it inbtaiitly decomposes water, absorbing its oxi- 
geu (w'liich regenerates alkali) and its hidrogen of course is 
Alkali regene- set at liberty. But, if the experiments with metals be faith- 
or'^.orb!lig' reported, alkalis are regenerated from tliese supposed 
oxigen. bases, either by losing or absorbing oxigen. 

J^atter of e!(’c- It seems reasonable to conclude, that the matter of elec- 
S**co!mSija^^* tricity is as capable of combining chemically with bodies, 
tion. as the matter of heat or light is ; and that Mr. Davy has 

found the meam of uniting another of the ainiple coinbiwfa- 
bles with the alkalis. 

SalphurH: add 'Perhaps to say eoacentraied sulphuric acid is a calorated 
c ^ of sulphur may appear barbarous; yet it is impossi* 
bie to form it without the union of caloric, or to dilute it 
without the loss thereof: therefore, as I cannot find a more 
expressive name for these new bodicB, I will call them,el^« 
trated bidrats of potash» soda, ; wherein the hidrogen 
has so week an affinity for the alkalis, that solution decom- 
poses them; for on coming into contact with water, they 
are so rapidly decomposed, that the matter of electricity 
becomes visible, the hidrogen takes the gaseous form, and 
of course the alkali retnuius in solution. 

Ill chfimical The importance of accounting for the ivhoh of the sim- 
**P^bmei)ts p]j53 submitted to chenncal experiment cannot be too often 
iient par s^” enfuiced t ut»d that experiments may be depended upon, it 
bh'iuld b » ac- IS absolutely oece^^sary* The ov'ierlooking of this seems to 
me the only rimse of Mr« Davy's iii>flake : for, as the alka« 
lis were mois.cned, and it is the known property of the 
galvanic fluid to decompose water, and as. ana of itf com* 
poxicat parts was evolved, it was absohatidy mesaary to 
« inquire after the other; more «speciiilly^ as tile body pro-* 


Ni'w bod p«;, 
h i 3**1 co.n- 
b n d with 
elcciriciiy. 
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duced wa« found to be incompatible with the preseoc* ^ 
water. ^ 

Thust if the above arguments pe conclusive (but, frdui 
my time being necessarily devoted to business, 1 have not 
opportunity of submitting them to the rigorous test of ex* 
periinent, as they deserve, pr as 1 could wish), it appez^rs, 
that these new substances, instead of being the bases of al- 
kalis, ard'eompounds of alkali and hidrogea united by means 
of the electric fluid. 


XIV. 

On the Quantity Fecuta in different Fdrieties of the Po- 
tato. By Mr. William Skrimshire, Jun. 


SIR, 


Wisbeeht Aug, liS, 1808. 


Xf the following paper, on the quantity of fecula in the 

diflerent varieties of the so/aaaiR fuAetoiam^wliioh was lately 

read before a small society of philosophical amatpuni in this Fhltoropl^ 

town, be deemed worthy a place in yoar valuable tnito^Uany, At wla» 

I shall be glad to have it inserted; and, phall soon fellow 

this up by a second conununication, on tbe quantity of fee 

Cttia procured from some other vegetables of British growth, 

and the economical purposes, to which they may beapv 

plied. 

1 remain, yowrs, 8cc. 

W. SKRIMSHIRE, Juk. 


In the early part of the present summer I undertook a Quantity of fe. 
series of experiments, to ascertain the quantity of fecula •“ ***« PW 
contained in the several varieties of the potato cultivated in ^ 

this neighbourhood, which I take the liberty of laying be^ 
fere the society, fer their information, and as a sulyect well 
worthy of a farther investigation. 

But as the following experiments were made with the experiment 
fresh roots, and at a time of the year when most of them 
.were in a growing state, the several results can be viewed 

merely 



^AVTITT OF FECtriA t% THE FOTAM. 

melrely as approxiai|atlOns toward the truth, or at most, as 
showing the relative quantity of fecula, afforded by the di& 
ferent varieties which were operated upon. 

Ciutions. When experiments are made in the large way, with the 
fresh potato, the different degrees of moisture, which the 
roots may possess, will materially influence the results ; so 
will the form of the grater, and the force which is employed 
in grating them. Therefore when great accuracy la required, 
the potatoes should be sliced, dried, and ground to meal, 
before being subjected to experiment. 

Fecula most Perhaps the greatest quantity of ferula may be procured 
in the autumn, as soon as the potatoes are dug up; for 
changing to those that have been preserved through the winter are so 

saccharine mat- spring, that they then contain 
teruisprmg. , , . , , , . / 

more or the saccharine matter than they do in the autumn : 

and this is produced at the expense of the fecula. for it is 
probable, that, as tlie fecula absorbs oxigen and hidrogeii, 
it parts with a portion of its carbon, and is thereby converted 
into sugai; . 

Potato attmets Another circumstnnee, which may very much affect the 
nppnreiit quantity' of feculOf is its precise state of dryness 
' when weighed ; for it quickly attractr molsluiu from the at» 
mospbepo, and dierefore should always be weighed at a cer^ 
tain tempeiature, in a dry poofii. 

Fecula dried In the followifig experiments, the fecula, after being dried 
in a roaster, placed for some hours in a Humford 

roaster, moderately warm, and weighed as soon as it was 
taken out. This perhaps is, ong , reason why my produce is 
generally below that Dr. Pearson, which he communi* 
.Skin ofthe po- cated to the Board of Agriculture, as well as by his not 
uto included. potatoes in his experiments, as I did 

in those which follow* 

Dr, yssfsoii's From Dr. Pearson's account we loam, that 3500 grains 
with thTkid potato root, cotnmonly culled the white kidney, 

ncy potato, being dried, leave ^000 graids : 

That icro parts of the fresh mot, deprived of skin, afford 

1. Watci* 66 to 72 

2, Meal 32 to 28 

100 100 


The 



avkitivit or irtteittA iT ^ ^ 

The meal consistB of three sabstaxicilB* 

1. Starch or ferula * 17 to Iff 

2. Fibrous matter ffto ff 

3* Ebttract or soluble mucilage • • • • fi to 5 


32 • • 28 

y 

Thus 100 parts of fresh root afford from 15 to 17 of fine 
dry fecula*. 

The following are the results of my experiments made 
with five pounds of each variety of the potato, weighed af- Skrimshire's 
ter being washed clean, brushed with a hard brush, and 
wipe<] dry with a clean linen cloth. The root was afterward 
grated in cold water. The whole of the pulp and water 
was pla(!e^ in a fine hair sieve to drain, and fresh water 
poured over it, Stirling op and squeezing it with the hand, 
until the water passed through perfectly clear. 

By this operation almosi the whole of the fecula or starch 
is washed fram the fibrous matter, and falls to the bottom 
of the vessel in the form of a firm white precipitate,* This 
precipitate was again edolcorated wtlli water, and passed 
through a fine silk sieve, which separated it still more from' 
the finer particles of the pulp. The fecula was then a1« 
lowed to settle, and being collected was dried by a free 
posure to the air, on a clean linen cloth, 

1. Captain Hisrf. 

\ 

This is a roundish white potato, with a thin smooth skin. Potato c^ied 
of a moderate size, and with but few eyes. When boiled 
and peeled it appears of a yellow colour ; its consistence is 
rather close and watery, but it is tolerably well flavoured. 


A peck weighs from 14 to IS lb. 

Five pounds weight afford, 

lb. oz. 

Fine fecula very White g 

F ecula slightly discoloured 3 

Pulp dried 6 

Water, soluble mucilage, and extractive 
matter 3 14 


5 O 


• Repert. Arts, Src. voL III, p. 383, 


2 , Raut^i 





EoQgli red* 


Wiite kidney^ 


Mmrltwi 

whiles 




iti( or ?roi7U ir mAvo* 

S. Rough R^i. 

This^^U a roilnd red potato, of ainoAerate size, with a 
thin skin, rough with minute lis^utes an’d scales. When 
boiled it is very mealy, but has rather a strong flavour* 


A peck weighs from 13 to 14 lbs. 

Five pounds weight afford, 

Ib. 02. 

Fine white fecola • • 7j 

Fecula diftcolosuxed • Sj 

Pulp dried* • * * . . . G| 

Water, soluble mucilage^ and extractive 
matter**** 3 15 


o 0 


3. White jEhlKcy* 

This is a cicap white potato, of a tolerable size, variously 
shapd, gi^erally fla|.tened, apd often, with an iudeiitation 
fn one edge, giving it soma, resefn^ance to a kidney iu ita 
form* The skin is ra^er thick j .wban boiled it is not very 
mealy, but pleasant fifvoured, an4 0 very good potato for 
the table, 

A peck weighs from 14 to , 

Five pounds weight afford, 

, ’ ■ lb. 02. 

Fecula, the whole of which was of an 

indifferent colour* ^ • * * . . ^ 

Pulp dried slightly brownf • * " 3 J 

Wuter, soluble mucilage, and extractive 
matter* 4 

5 Q 

. 4*, Mouiion WUti. 

This h an irregular shaped white potato, of a toTcpable 
size. It is sometim^ flattened like the kidn^ ; and in- 

^This 1 attribute to the potatoes being much grown. 

f The loaster being too hoi, when the puljp was pot in, it was rather 
scoithed. 



aoAnmnr lOt moma iit tus mmhk ^ 

deed its j^eneral appearance bears a et|ikiiig resembUmct to 
the white kidney potato* Its skin is rather thick* When 
boiled it is very inealy, and remarkably wdl tastad* It is 


by far the best potato for the table. 

A peck weighs about l61bs» 

Five pounds weight afford, 

.. lb. ca. 

Fine feciila very white* g 

Fecula slightly discoloured • 2{> 

Pulp dried 5 ^ 

Water, soluble mucilage, and extractive 
matter 3 14+ 


5 0 

5. Yorkshire Kidney* 

This is nothing like the kidney potato, and I think was Yorlnhire kid- 
enisnatned. It is a thin, long, white root, with seveiwl^^* 
eyes, is very scabby, and has a thick skin. When boiled it 
is slightly mealy, but has a strong taste. 

A peck weighs from 14 to I5lbs« 

Five pounds weight afford, 

^ lb. az. 


Fine fecula very white 8J 

FecOla slightly discoloured 2+ 

Puip dried 

Water, soloble iiiacilag€,aiid eatracItfO 
3 14 + 


3 0 

6. Hundred Eyes* 

This is a long white potato of a midling size. It has nn- 
merous eyes, with a narrow transverse depression below each 
eye. When boiled it bas no unfdeasant taste, but » rather 
too close in its consistence to be reefcontsd a good potato for 
the table. 

A peck weighs from 14 to 19 IhK 



Id «tfx«TiTy bf tkcivtA tn 4«r #<^AT<k 

Five pounds weighs afford. 


OK. 

Fine, white fecula 8 1 

Discoloured feculftf 

Pulp dried • • £» 

Water, soluble mucilage, and extractive 
matter 0} 


. — .It 

5 a 


; 7* Poor Man's Profit^ or Purple Red. 


poor man's 
profit, or pur- 
ple red. 


OxnoUc. 


Tbi9 is a large round purple potato, with a thin skin. 
When boiled it is hard and close, but has no very unplea- 
sant tas^e. 

A peck weighs from 15 to l6 lbs. 

Five pounds weight afford. 


Fine ferula very white % 8 

Very brown fecula* ^ 

'Phlp dried 5 

Water, soluble mucilage, and extractive 
matter 4 


5 0 

8. Ox Nohle. 

Thisjs a very large, round, white potato; hut when it 
grows extremely large, it is frequently found hollow. It is 
principally used for feeding cattle. When boiled it is close 
and wateryi with a very strong taste. 

If jperfejtly sound, a peck usually weighs from 15 to Ifi 
lbs. 


Five pounds weight afford, ^ 


lb. 08 * 

Fine white fecula 6^ ^ 

Fecula slightly discoloured 

Pu^ dried • • « • g 

W^er, soluble mucilage, and extractive 

matter ***********..*., 3 I5f 

■ » > . ’ t ’ - - 


5 0 
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XV. 

Accoitnt qf a PJ^enomenoHi that occurred at Bussora. Prom 

* Travels tB Atut and Africa^ by the late Abraham Par* 

SONS, Esq^i Consul and Pactor^Marine at Scandcroon* 

March the I5th, 1775. At four this afternoon, the Sudden dark- 
sun then riiining bright, a total darkness commenced in m 
instant, when a dreadful consternation seised every person 
in the city of Bussora, the people running backward and 
forward in the streets, tuiiibling over one another, quite dis- 
tracted, while those in the houses ran out in amazeimnt, 
doubting whether it were an eclipse, or the end of the world. 

Soon after the black cloud which had caused this total dark- 
ness, approached near the city, preceded by as loud a noise 
ns T ever heard in the greatest storm. This was succeeded attended with 
by such a violent whirlwind, mixed with dust, that no man a violent whirl- 
in the streets could stand U{Kin his legs; happy were those mixed 
who cou)d find, or hud already obtained, shelter, white those 
who were not so fortunate were obliged to throw themselves 
down on the spot, where they ran great risk of being sulHb- 
cated, as the wind lailed full twenty minntes, and the total 
darkness half an hour. The dust was so snbtile, and the 
hurricane so furious, that every room in the British liietory 
was covered with it, tiotwithstanding we had the precaution 
to shut the doors and windows on the first appearance of tlie 
darkness, and to light candles. 

At half past five the cloud had passed the city, the sim 
instantly shone out, no wind was to be heard, nor dust felt, 
but all was quite serene and calm ugain ; when all of us in 
the ftictory went on the terrace, and observed the cloud had 
entirel;^ passed over the river, and was then in Persia, 
where it seemed to cover full thirty miles in breadth on the The cloud no 
land, but h«<w fur in length could not be oven guessed at : broad, 6: 

it flew abng at an amazing rate, yet was half ap hour in half an Hour m 
passing over the city. It cariic from the north-west, and 
went straight forward to the south-east. 

The officers of the company's cniizers came on shore as 
soon as the doud had passed their ships, and declared that 
the wind was so violent, and the dust so penetrating, that 
no man could stand upon the decks; and that after it was 
over, every place below on board the ship was covered with 
dust. Such a phenomenon never was known before, in the 
memory of the oldest man now living at Bussora. 
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SCl^lNTIFIC NEWS. 


Medial tnd 
utirgltal lec- 
tum. 


Si. Thomas's and Gu^^s Hospiiats* 

Xhe autumnal Course of Lectures at these adjoining^ 
Hospitals wilt commence the begiuning of Ortober: tis. 

AtSL Thomas s. 


Anatomy and the Operations of Surgery, by Mr. CLtM# 
aod Mr. Coo^aa. 

Principles and Practice of Surgery, by Mr. CooPBEr 
At Ouy s. 

Fmctice ef Medioine, by Dr. Babikoton and Dr# 

Cbemiitryf by Dr. Babinoxon, Dr. Maecbt, and Mr* 
Auep. 

Experimental Philosophy, by Mr. Allen. 

Theory of Medicine, and Materia Medico, by Dr. CuiiT 
and Dr. Cholmklbv. 

Mkiwifcrv, and Dibcaaes oC Women and Children, by 
Dr. Haiqhtoii. 

Physiology, or Laws of the Animal (Economy, by Dr. 
Haioeton: 

Occasional CUotcal Lectures on select Medical Cases, by 
Dr. BABiMOTOift Dr^CuEBYt and Or. Mabcbt. 

Strmsture and Oiseabes of the Teeth* by Mr* Fox# 

N. B. The’^e several lectures are so arranged, that no two 
of them interfere ni the bouts of attendance ; and the whole 
is calculated to form a complete course of Medical and 
Chirurgical iu&tructiofts. 

London Hospital. 

On Monday, the 3d of October, Or. Buxton commences 
a course of Lectures on the Tb^ry and Practice of Medi- 
cioe^ and one on Matena Medica. 

ChfRikdl sd 4 Hr* ACCOM's Lectures on Experimental Chemistry and 
mineralogical Analytical Mineralogy, commence at the Chemicaf Labcn 
lectuitis. ratory, Compton Street, Soho, October the 18th. 

The Lectures on Experimental Chemistry comprise the 
Practical Operations of the Scientific bAboratovy, General 
Rules to be observed in the performance of Experiments, 
aodSammary lAperimeatal Eliicid«diami of the Science of 
Cbemicat Pbilsiio^y* 

The Lecturesoa Analytical Mineralogy are devot^ to the 
art of distinguishing minerals, the modes of examining them 
by chemical agencies and general processes of analysis; with 
a summary view of the nature of Mineralogical Science, and 
its a p plicau a n to the useful arts and manuActures. 

Accoufii 
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Aecm^ni of the Situation of thfi Instrum^ empUtf/ed hy 
Jtfr. Robert 1l$AMKis» for the Meteorofogicat JoumaL 

^JL'hE barometer^ the height of which is regiatered evwiy jbiometer. 

day at 9 A. M., it placed at the. height of Vf feet from the 

grfuwid. Now we learn from Dr. Yoang* that jthe Tbamoi Cafeutatioo of 

at Buckingham stairs, 15| feet below the patewient in the 

left hand arcade, is 43 feet above the Ic^et of the fcttetea. 

barometrical comparison with the Seine and {the Mediterra« 

nean. But he observest that this calculatbn prsbably gives 

the height too great. Mr. Brindley, levelling from B^l« 

ter’s Lock to Morthike, by order of the City of London^ in 

the year 177^ found the fall upon 41 miles to be 75| feet. 

On the last 8 miles of this distance* however, the fall was 
only 1^2 feet. Now if we allow the fall from Buckingham 
stairs to the Lower Hope to average otily 1 foot per mile, 
the difference of level will be at least 33 feet. This, added 
to 43 feet, the height of the ground where Mr« Banks’s 
house stands above the Thames at Buckingimm 8tairs» and 
27 feet, the height of the barometer above the ground, we 
shall have 104 feet for the height of the barometer above 104 feet, 
the level of the sea. 

The thermometers hapg $ feet from the ground, against ThewnometfTf. 
a wall that has nearly an eastern aspects and is completely 
sheltered from the sun both at its back and front the whole 
day, In such a manner that it cannot be affected by itsheat, 
either direct or reflected. Five are generally employed for 
the purpose, because it is well known* if the bulbs be not 
of the same size, they are aulijeeHo vary a little when the 
temperature is taken at any stated hout, some rising, or fall-* 
ing more <)uid1dy than others from this circumstance, though 
a little eanner or later they wou|d indicate the same height. 

For thia iinason a mean of them is taken. 

Uudnrtte bead of weather, if any rain have dillen during Weatbrr. 
the duy^ the #ord nfta islnserted it tbe^day' column. The 
wither in ^he night column is noted about eleven o^^obk* 

P. M.i nt whjch time* if any mm UlU] mi^is aet dbwf if 
it do nbt raiB, yet stars are to be seen* the word ckudy 
is ifisert«tl; when there' h nO r4m, and 'a g‘ieater or less iium*^ 
ber of stars visible, it is marked as fair. 
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BAROME- 

TER. 

WEATHER. 
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• 

< 

p* 

b 

o. 

1 

s 

£ 

aS 

Might. 

Day 

26 

66 

64 

69 

61 

2982 

Fair 

Rafn 

27 


63 

72 

60* 

29 83 

Rain 

Fair 

28 

69 

6S 

66* 

6*2 

29 62 

Cloudy 

Rain 


66 

63 

70 

62 

2968 

Fair 

Fair 

30 

68 

67 

73 

6l 

29*76 

Ditto 

Ditto 

31 

70 

67 

72 

62 


Raitt* 

*Rain 

aug. 

1 

6S 

65 

75 

6o 

2964 

Fair 

Ditto 

2 

69 

6‘5 

78 

6a 

29-83 

Ditto 

Pair 

A 

6t 

61 

69 

60 

3009 

Ditto 

Ditto 


67 

65 

75 

60 

30*06 

Ditto 

Ditto 

5 

68 

71 

74 

V4 

29 88 

Ditto 

Ditto 

6 

69 

70 

76 

«« 

S9’7S 

Ditto 

Ditto 

7 

68 

65 

73 

6l 

29*86 

Ditto 

Rain 

8 

66 

65 

72 

6*1 

29*82 

Ditto 

Ditto 

9 

63 

65 

71 

60 

29*64 

Ditto t 

Ditto ; 

10 

6'3 

64 

71 

62 

29*78 

Ditto 

FairJ 

11 

6l 

.6)4 1 

70 

59 

29*74 

Ditto 

Ditto 

12 

66: 

66 

73 

62 

89*8« 

Ditto 

Ditto 

^i3 

S* 

66 

68 

60 

29*73 

Cloud y 

Rain 

14 

6*7 

6) 

72 

6b 

89*70 

Fait 

Ditto 

15 

64 

68 

68 

6l 

8S9-66 

Cloudy 

Ditto 

36 

65 

6s 


6o 

681*87 

Fair 

Ditto 

37 

64 

64, 

,69 

6o 

39*98 

Cloudy 

Fair 

18 

65- 

64 

7o 

6l 

30*0S 

Fair 

Dftfo 

19 

64 

64 

69 

58 

30*10 

Ditto ' 

Ditto 

20 

64 

65 

71 

58 

30*U 

Ditto 

IMMo 

21 

65 

66 

72 

68 

30*17 

Ditto 

^ tHnm 

22 

65 

64 

71 

'56 

30*16 { 

Ditto , 


29 

64 

63 

74) 

'56J 

1 % 80*15 j 

Cl<iu9y • 

. ^ 

24 

65 

63 

78, 

58 ' 

30*11 ! 

Fait 

Dm# 


68 

68 

fiJ 


30*^1 i 

IgHP 

Ditto „ 

US 

64 

I6«i 

fl6\ 

I 59 

69^ 

Ditto 

Dfifto ' 


• Hai4 wla> tbaMer* mA ^rl«M liig^Miaf an the ootOiagi, 
t Thiuulw at 6 F. I4> t Ttiandar. 
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Method of making a Composition ftr Painting in Imitation 
of ike ancient Grecian Manner^ with Remarks. By Mrs. 
Hooker, of Rouingdeauf near Brighton*. 


SIR, 

J Had the pleasure to communicate to the Society for the First attempi 
Encouragement of Arts, Manufactures, and Commerce, in to imitate ihe 
1786, when Miss E. J. Greenland, my method of painting 
in imitation of the ancient Grecian manner or encaustic 
painting; and in consequence, they did me the honour to 
adjudge to me the gold pallet, and also afterward to approve 
my account of the result of above fifty experiments per day, 
ivhich 1 made during more than four months in 179 ^, in 
Ithe hope of discovering some means of making wax, gum 
mustich, and water unite like a cream, in order to expedite 
the formation of the composition for imitating the encaustic 
painting, which was published the same year by the Society 


• Trans, of the Society of Arts, vol. XXV, p. 45. This lady’s first 
iccoun) of her method of painting was published in the lOih Tol. of iJie 
Tuns, of the Society. 


You XXI, No. 92 -^OcT. 1808. 


of 
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of ^rts. I now take the liberty of sending them another 
copy» but witb soin^ alterations and many additions, which 
I trust will be found calculated to facilitate and improve 
that method of painting, as they have arisen from much ob- 
servation and reflection on several pictures I have painted 
since I had last the honour of addressing the Society. In 
consequence of the application of several gentlemen of the 
profession, T have drawn up this paper, which, considering 
the former attentions of the Society, I thought it would be 
proper for me to offer first to them for their acceptance, but 
if they should not think it worthy of communication, I 
hope they will pardon the intrusion, and attribute it only to 
the sense of gratitude I feel for the honour already confer- 
red on. 

Sir, 

Your most obedient servant, 

EMMA JANE HOOKER. 

MetKad preparing and applying the composition* 

Methodofprs* Put into a glazed earthen vessel four ounces and a half 
•ompoKiiion. arobic, and eight ounces, or half a pint (wine mea- 

sure) of cold spring water; when the gum is dissolved, stir 
in seven ounces of gum mastich, which has been washed, 
dried, pfcked, and beaten fine. Set the earthen vessel 
containing the gum-water, and gum mastich, over a slow 
fire, continually stirring and beating them hard with a 
spoon, in order to dissolve the gum mastich : when suffi- 
ciently boiled, it will no longer appear transparent, but will 
become opaque, and stiff, like a paste. As soon as this is 
the case, and that the gum-water and mastich are quits 
boiling, without taking them off the fire, add five ounces 
of white wax, broken into small pieces, stirring and beat- 
ing the different ingredients together, till the wax is per- 
^tly melted and has boiled. Then take the composition 
off the fire, as boiling it longer than necessary would only 
harden the wax, and prevent its mi ring so well afterwards 
with water. When the composition is taken off the fire, 
and in the glazed earthen vessel, it should be beaten hard. 
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And while hot (tiut not boiling) mix #vith it by degr^ a 
pint (witio meusare) or ssixt^en ounces more of cold spring 
water, then strain the composition, as some dirt will boil out 
of the gum mastich, and put it into bottles: the composi^ 
tion, if properly made, should be like a cream, and the co* 
lours, when mixed w ith it, as smooth as with oil. 

The method of using it is, to mix with the composition, M^hod of 
tipon an'earthen pallet, such colours in powder as are used 
in painting with oil; and such a quantity of the cornposi* 
tion is to be mixed with the colours, as to render th^m of 
the Usual consistency of oil colours ; then paint with fair 
water. The colours when mixed with the composition may 
be laid on either thick or thin, as may best suit your 8ul>^ 
ject ; on which account, this composition is very advantage- 
ous, where any particular trtmsparency of colouring is re- 
quired ; but in most cases it answere best, if the colours be 
laid on thick, and they require the same use of the brushy 
as if painting with body colours, and the same brushes as 
used in oil painting. The colours, if grown dry, when mixed 'f*'® colours 
with the composition! may be used by putting a little fair 
water over them ; but it is less trouble to put some water ter, when ^ ' 
when the colours are observed to be growing dry. In paints grown dry. 
ing with this composition the colours blend without difficulty 
when wet, and even when dry the tints may easily be united 
by means of a brush and a very small quantity 6f &ir 
water. 

When the painting is finished, put some white wax into to be tp- 
a glazed earthen vessel over a slow fire, and when melted, plied to the 
but not boiling, with a hard brush cover the painting with ***“^** 
tlm wax, and when cold take a moderately hot iron, such as 
is used for ironing linen, and so cold as not to hiss, if 
touched with any thing wet, and draw it lightly over the 
wax. The painting will appear as if under a cloud till the 
wax is perfectly cold, as well as whatever the picture is 
painted upon ; but if, when so, the painting shopld not ap- 
pear sufficiently clear, it may be held before the fire, so ffir 
from it as to melt the wax but alowly ; or the wax may be 
melted by holding a hot poker at such a distance at to melt 
it gently; especially auch parts of ttie picture as should not 
G 2 
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appear sufficiently tvjnspnrent or brillifmt; for the oftenc^ 
heat is applied to the picture, the jjreater will be the trans- 
parencv and brilliancy of colouring; but the contrary effect 
would be produced, if too sudden or too great a degree of 
heat wag applied, or for too long a limey us it would draw 
the wax too much to the surface, and might likewise crack 
the paint. Should the coat of wax, put over the painting 
when finished, appear in any part uneven, it may be reme- 
died hy drawing a moderately hot iron over it again as be- 
fore mentioned, or even by scraping the wax with a knife: 
and should the wax by too great or too long an application 
of heat form iuto bubbles at particular places, by applying 
a poker heated, or even a tobacco-pipe made hot, the bub- 
bles would subside; or such defects may be removed by 
drawing any thing hard over the wax, which would close any 
amull cavities. W hen the picture is cold, rub it with a fine 
linen cloth* 

Wood, etn- Paintings may be executed in this manner upon wood 
^ii’drVr^Ias- pieces of wood let in behind, across the grain 

V, ni i\in}.may of the wood, to prevent its warping), canvass, card, or plas- 
^^aintcdon of Paris. The plaster of Paris would require no other 
preparation than mixing some fine plaster of Paris in pow- 
der with cold water the thickness of a cream ; then put it on 
a looking-glass, having first made a frame of bees wax on 
the looking-glass the fonii and thickness you would wish 
the plaster of Paris to be of, and when dry take it off, and 
there will be a very smooth surface to paint upon. Wood 
and canvass are best covered with some gray tint mixed 
with the same composition of gum arabic, gum mastich, 
and wax, and of the same sort of colours as before men- 
tioned, before the design is begun, in order Ig cover the 
grain of the wood or the threads of the canvass. 

A composition Paintings may also be done in the same manner with only 
without wax. gnni-waler and gum mastich, prepared the same way as the 
mastich and wax ; but instead of putting seven ounces of 
mastich, and when boiling, adding five ounces of wax, mix 
twelve ounces of gum mastich with the gum-water, prepared 
as mentioned in the first part of this receipt; before it is put 
on the fire, and when sufficiently boiled and beaten, and 

a little 
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R little cold, stir in by decrees twelve iMinces, or three 
ters of a pint (wine measure) of cold spring water, and af- 
terward strain it. 

It would be equally practicable painting with wax alonci A composUloo 
dissolved in gum-water in the following manner. Take 
twelve ounces, or three quarters of a pint (wine measure) pf 
cold spring water, and four minces and a half of gum ara« 
bic, pnf them into a gla7ed earthen vessel, and when the 
gum is dissolved, add eight ounces of w'hite wax. Put the 
earthen vessel with the gum-water and wax upon a slow 
fire, and stir them till the wax is dissolved, and has boiled 
e few minutes: then take them off the fire and throw them 
into a basin, as by remaining in the hot earthen vessel the 
wax would becomp rather hard ; beat the gum-water and 
wax till qifite cold. As there is but a snail proportion of 
water in comparison to the quantity of gum and wax, it 
would be necessary in mixing this composition with the co- 
lours, to put also some fair water. Should the composition 
be so made as to occasion the ingredients to separate in the 
bottle, it will become equally serviceable, if shaken before 
used with the colours. 

1 had lately an opportunity of discovering, that the com- The compiwi- 
position which had remained in a bottle since the year 17P2, 
in which time it hud grown dry and become as solid a sub- hut mav be 
stance as wax, returned to a ereamlike consistence, and be- “ffcih 

. . • . 1 , . With 

came again in as proper a state to mix with colours, as when 
it was first made, by putting a little cold water upon it, 
and suffering it to remain on a short time. I also lately 
found some of the mixture composed of only gum arabic 
water and gum inastich, of which I sent a s eciinen to tho 
Society of Arts in ; it was become dry, and had much 
the appearance and consistency of horn. 1 found, on let* 
ting ume cold water remain over it, that it became as fit 
for painting witb^ as Nheo the composition was first pre^ 
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IL 

On Oxalic Acid. By Thomas Thomson, M. D. 

Ed. Communii ated by Charles Hatchett, 

F.R.S. 

( Concluded from p. B^i.J 

IV. Cooi/>o5i<io» of Oxalic ^cid. 

knowledge of the relative yreights pf the (eleiuentt 
which coinpose oxalic acid, though of importance, is not 
sufficient to convey a clear icjea of this compound, and in 
what respect it did'ers from tartaric acid, aVcoho), sugar, and 
varioiii) other bojies ppssessing very different properties, 
though composed of the very samt^ elements in dit^ent 
proportions. 

It has been ascertained, by numerous ^r.d decisive expe» 
riinents, that elementary bodies always enter into combina* 
tions in determinate proportions, which may be represented 
by numbers. For example, the numbers which correspond 
to the four elementi^, oxigen, azote, carbon, and hidrogeOf 


are the following ; 

Oxigen. |S 

Azote 15 

Carbon 4’5 

Hidrogen • I 


Now, in all compounds consisting of these ingredients, the 
proportion of the different constituents may always be re- 
presented by these numbers, or by multiples of them; 
thus, the composition of the following substances may be 
thus stated. 

I Hicirogfn | 

l~+T-l 


2X1 

1 


I 

From 
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if 

From the knowledge of this coriousulawy it is difficoft to 
avoid concluding, that each of these elements consists of represent the 
atoms of determinate weight, which comMne according to weight of tbeir 
certain fixed proportions, and that the numbers above given 
represent the relative weights of these atoms respectively. 

Thus, an atom of oxigen weighs six, an atom of hidrogen 
one, &c. Water is composed of one atom of oxigen, and 
one atom of hidrogen ; carbonic acid of two atoms of oxi* 
gen, and one of carbon, &c. This curious theory, which 
promises to throw an unexpected light on the obscurest 
parts of chemistry, belongs to Mr. Dalton. I have elsov 
where illustrated it at considerable length*. 

The same law holds with respect to the salts. The acids The same law 
and bases ^Iwu) s combine in determinate proportions. We ''®^*** 
may affix numbers to all the acids and V^ses, which num- 
l^rs, or their multiples, will represent all the combinations 
into which these bodies enter. Some of these numbers are 


given in the following table : 

Sulphuric acid- • 33 Barytes* • 67 

Muriatic acid •• 18 Soda 24 

Carbonic acid •• l6*5 Lime 23 

Nitric acid •••• 17 Ammonia* •••• • |S 


These numbers may be conceived to represent the relative 
weights of an integrant particle of each of these siibstanreB ; 
formed on the supposition, that an atom of hidrogen weighs 
I. It follows ecjually from this luw, that the acids and Corollary, 
bases combine particle with particle, or a certain deteiTni- 
nate number of particles of the one with a particle of the 
other. 

On^* of the mostirnportant points in the investigation of Weight of iti- 
compoiind bodies is, to ascertain the number, whicii denotes object 

the weight of an integrant particle of each of them, that of of imporuace. 
an atom of hidrogen being one ; because this number, or a 
multiple of it, represents the weight of each, winch enters 
into all combinations ; and because it enables to tstimu e 
the number of elementary atoms, of whicir each Isconipoacd. 

From a careful comparison of the table of oxauvtes, given in 
n preceding part of this paper, with the weight of the dif- 

* Systeo^ of Chemistry, 111, 424, jrc, 3d XdUiou. 

ferent 
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ferecit bases already determined*, it appears, that tbe freight 
of an integrant particle of oxalic acid must be represented 
by the number J9*5. 

Integ^nt par- Now, what number of atoms of oxigen^ rarbfm, and hi- 

acid. drogen, go to constitute an integrant particle of oxalic* acid ? 

We have assigned the weights of each of these 

atoms, and we have ascertained the relative propo. lions of 
the respective elements of oxalic acid. From these c!a a it 
W easy to solve the pioblem* An integrant particle of oxa« 
}ic acid consists of 9 atoms combined togetlier, namely* 4 
atoms of oxigen, 3 of carbon, and ^ of hidrogen. 


4 atoms of oxigen weigh 4x6 z: 24 

P atoms of carbon 3 X 4*5= J3'5 

2 atoms of hidrogen - 2X1 =2 

Total 39*5 


which together make up the weight of an integrant parti^ 
of oxalic acid. 

Component According to these proportions, 100 parts of oxalic acid if 


thi*. Oxigen 0l 

Carbon 34 

Hidrogen 5 


100 

numbers which do not indeed exactly correspond with the 
result of the preceding analysis, but which approach suffi- 
ciently near it, to give the reasoning employed considerable 
probability at least, if it does not lead to certainty. 
Deemoposition We may now examine the decomposition which takes 
lirnTbjTheat when oxalate of lime is exposed to heat. Let an 

explained. atom of oxigen be tc, an atom of carbon c, and an atom of 
nidrogen, An integrant particle of oxalic acid maybe 
represented hy4w+3c-{-2h. We may represent the 
composition and weight of an integrant particle pf each of 
the substances into which oxalic acid is decomposed by 
heat, by ti e following symbols and numbers ; 

* For these we^gl ts, and the method of determining them, } refer the 
reader to my System of Chemistry,, Td Edi >on, 111, 619. The iiumben 
which 1 have (here a^iigned are^ I am persuaded, father too low. 

Ciurl^onip 
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Carbonic acid *3 to + e freight- 

Curburetteil hidrogcn c + SA ••••• 
Carbonic oxide* r ••• * lo+c ••••• 

Water w+h ••••■ 

Charcoal c ••••• 


We may now conceive 3 particles of oxalic ^cid to be de* 
composed at once, and to resolve themselves into these sub^ 
stances, in the following proportions: 

4 particles of carbonic acid* • * * • • rr 8 to + 4 c 

2 particles of carburetted hidrogen '2 c + 4k 

5 particles of carbonic oxide* t •*• • i= 2 to + 2c 

2 particles of wa^er *****r: 2to +2A 

1 particle of charcoal •••••••«••= Ic 


Total* 

particles of oxalic acid • 


12ic + 9c+6A 
=:12w + 9c + 6A 


We see that suph a decomposition is possible. It remain^ 
only therefore to see, whether the weights of these sub- 
stances, which result from this hypothesis, correspond with 
tlie preceding analysis. Now, 

4 particles of carbonic acid weigh • • • • 4 X 16*5 zz 66 

2 carburetted hidrogen •• 2 X 6*5 13 

2 carbonic acid 2 X 10’5 ir 21 

2 — — water 2X 7 =14 

I — charcoal 4*5= 4*5 


Reducing these proportions to 100 parts of acid, and 
joining together the two infl^mpaable gasses, the immbera 
come out as follows : 


Carbonic acid* * • 
Inflammable air* 

Water 

I^^harcoal * 


55*70 we actually obtained 59*53 

28*69 ■ • 24*28 

11-81 11*51 

4*68 


100*00 


100*00 


is impossible to expect exact correspondence between Fypathesis 
ihe theory and analysis, till the numbers representing the 

weights 
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weights 6f the deiti^tery atoms be ascertained! #ith more 
rigid accuracy, than baS hitherto been done. I satisfied my- 
self with taking the nearest round numbers, which are suf- 
ficient at least to show an evident approximation to the pro- 
portions dbtained by experiment. 


V. Composition of Sugar^ and Formation if Oxalic Acid. 


Com portion of 
sugHr and for- 
mation of 
•xalic acid. 


200 grains of 
sugar treated 
with nitric 
^cid. 




116 grains of 
oxalic acid 
produced. . 


When a compound body is decomposed, and resolved into 
a number of new substances, the products are aimost al- 
ways simpler, or consist of integrant particles composed of 
fewer atoms than the integrant particles ol the original 
body. Thus, though oxalic acid is composed of 9 atoms, 
none of the products evolved, when that acid is decoinposed 
by heat, contain more than 3 atoms. Hence it >U probable, 
that sugar is a more compound body than oxalic acid, be- 
cause nitric acid resolves it into a variety of new compounds, 
one of which is oxalic acid. It may be worth while to ex- 
amine the action of nitric acid on sugar, and the fornjati(*n 
of oxalic acid, more closely than has hitherto been done, as 
the investigation will furnish some data for estimating tha 
composition of sugar. 

Two hundred grains of pure crystallized sugar, being 
treated with diluted nitric acid in the usual way, yielded 
200 cubic inches of carbonic acid, 64 cubic inches of nitrous 
gas, and 70 cubic inches of azotic gar. But these numbers, 
though the result of a good many experiments, aie not lobe 
considered as very exact. The uncertainty depends upon 
the property, which the solution has of producing more 
gas after the sugar is decomposed, at the expense of the 
dxalic acid formed. Now it is difficult to stop at the j^re* 
cise point. 

The whole weight of oxalic acid, which pan be obtained 
from 200 grains of sugar^ amounts to 1 16 grains. If the 
experiment be properly conducted, the w'hole of the sugar 
is decoiniKjsed, or at least the quantity of residuary matter 
is small. 


From the preceding statement, there is reason to cpnclude, 
that 100 grains of when d^otpposed by ifitric acid| 
yield^ 


l. Oxidig 



pB iMh: 


9 % 


Gra'ifit. 

OxaKc i^eid crystah 88 §ni|a8,pr rje^l 9cid • • 45 Oxalicand car* 
9 . Carljfonicapi^ *®Ocul^iniclw»cqttiv*^lentto 46*5: 


while there are evolved eVvipusly^ l)»y tl^e decomposition o^ 
jthe nitric acid^ 

Graias. 

1. Azotie gas 35 cubic inches, equivalent to 10*69 
9. NilrousgasSScubicibcheSf eqy^valen^ to 10*85 

Now, as nitric and contains no carbon, jt is obvious, 
that the oxalic acid formed, and the carbpnic acid evolved, 
must contain the whole earbpn coq^qed in 100 ginins of 
pugar. 

Grains. 

45 grajns of oxalic acid cpotamof carbon 14*40 
46*5 grains of carbonic acid contain qF ditto 13*09 


Total 97*42 

therefore 100 grainp of sugar contain 97^ grains of caibon. 100 sugar cmv 
The azotic gas and nitrous gas must have been originally uin 27-5 car- 
in the state of nitric acid, and must have given out oxigeui 
when they were evolved. But nitric acid is composed of 

Oxigen. 

Azote I0*6;i + 25 

Nitrous gas 10*85 + 4*5 

Therefore they must have parted with 99*5 grains of oxi« 
gen. We are at liberty to suppose, that the wliole of this 
oxigen went to the formation of carbonic acid. Now, 46*5^ 
grains of carbonic acid are composed of 

Gratns. 

Oxigen 38*5 

Carbon 13*0 


46*5 

From this it appears, that in the carbonic acid there were Apparentiui- 
4 grains of oxigen* more than was famished by the nitric P''*® 
licid. I CO ifess I- am disposed to ascribe this surplus to er- 
fours in tbe experiments, and to believe, that the whole of 
flic oxigen of the^cptbonic acid was furnished by the nitric 
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acM. This bein^ admitted, it follows, that the carhoQ 
of the carbonic acid, and the whole constituents of the 
oxalic acid, were furnished by the sugar. These are as 
follows: 

Graif\s. 


Carbon 27*5 

Oxigen in 45 grains oxalic acid 2S'8 

Hidrogen in ditto ,1-B 


58*1 

If this total be substracted from the 100 grains of sugar 
there will be a remainder of 41*9 grains. As this 
^rmed. quantity of the sugar has disappeared, and is no where to 
be found among the products, we must suppose, that it has 
as'^nmed the form pf wpter. Now 41*9 grains of water are 

I A ^ 


composed of 

Oxigen 35-9 

llidrogen • • • Q 


41-9 

Adding these quantities to the preceding products, we ob» 
tain the composition of sugar, as follows : 


Componrnt Oxigen 64*7 

Carbon 27*5 

Hidrogen* 7’8 


100*0 


This cannot be Though the process of reasoning, which led to this analy^ 

^kitlj sugar, is too hypothetical to be trusted implicitly, yet 

I am persuaded, that it is to a certain degree correct, and 
that the result obtained does not deviijte very far from the 
bat corro^on- truth. If we cqmpare Lavoisier’s statement of the cornpo* 
siefs anliy^i. obtained in a different manner, though by 

a mode of reasoning not less hypothetical, we shall hf 
surprised at its near coincidence with mine. His numbero 
are 


Oxigen* • • 64 

Carbon 28 

Hidrogen* •••••••*•• 8 
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It is true, that two different hypothes^ may lead to Ibe 
same result, and yet be both wrong; but this becomes in- 
finitely improbable in the present case, when we consider^ 
that the proportion of carbon, which 1 assjgii to sugar, must 
at all events be nearly correct. 

We have no direct method of determining the weight of 
an integrant particle of sugar; but if the accuracy of the 
preceding analysis be admitted, it furniaht^s us with an in- 
direct one, which cannot be rejected; for it is clear, that the 
atoms of oxigen, carbon, and hidrogen, will he to each 
other respeclivel}, as the numbers , J.V, tJ and these num- 
bers reduced to their lowest terms become 5, 3, 4, nearly, 
which, being primes with respect to each other, must repre- 
sent the number of atoms, of which an integrant particle of 
sugar is composed. Sugar then is a compound of 1 2 atoms ; Integrant par^ 
namely, five of oxigen, three of carbon, and four of hidro- of 
gen; the weight of an integrant particle of it is 47*5, and 
.its symbol is 5 '(• 3 c + 4 A. It differs from oxalic acid Its diffivence 

merely in containing an additional atom of oxigen and two oxalic 
of hidrogen. if we had any method of removing these 
substances, without altering the proportion of the other con- 
stituents, we should obtain a much greater quantity of 
oxalic acid fioui sugar than we can at present ; hut nitric 
acid acts by removing one. half of- the carbon in the form of 
carbonic acid ; the sugar, deprived of this, resolves itself 
into oxalic acid and water. Suppose two particles of sugar Theory of ths 
acted on at once, the symbol for theiii will bel0ia + 6c4- 8 A. formation of 
Let three atoms of the carbon be removed by the action from iiTgar. 
of the nitric acid, there will remain 10 to + 3 c -f 8 A. 

Now 

A particle of oxalic arid .z: 4w + 3c-l-2A 

Six particles of water 6 h 

ID la d- 3 c 4“ 8 A, 

which is just the quantity of oxalic acid lefl. This will 
give us some idea of the way in which the formation of 
oxalic acid by nitric acid is ac'complibhed. And although 
the series of changes is probably mo*-© complicated^ yet 
they k'-e ultimately equivalent to the preceding statement. 

1 allude to the formation of malic acid, which is said to pre* Malic acid. 

cede 
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n^e the oxalic ocid, aad afterward to be converted into it 
hy the aubaeqoent octioo of nitric acid ; but on the compoi- 
jiition end formation of thi$ latter ocid I aroid making anf 
observationa at present, as I propose to laeke them tbe sub* 
ject of a separate dissertation. 


jin Account of the AppRealhn ff the (Sao from CooJ to ceo* 
nomic^l Purposes. By Mr. William Muanoru. Com^ 
municated by the Right Hon. Sir JosBPli Banks, BarU 
JCB. P.R.S.* 

liglit fiom Tt"' HE facts and results intended to be communicated in 
^•lsrs»caie« Paper are founded upon observations made, during 
the present winter, at the cotton mann&ctory of Messrs. 
Phillips and Lee at Manchester, where the light obtained 
by the combustion of the gas from coal is used upon a very 
large scale ; the apparatus for its production and application 
having been prepared by me at the works of Messrs. BouI» 
ton, Watt, and Co. at Soho. 

Quantity of The whole of the rooms of this cotton mill, which is, I 

light lequired xho most extensive in tbe United Kingdom, as well 

on a Campari- ... - « . 

ton with esn- as its counting-houses and store-rooms, and the adjacent 

dwelling-house of Mr. Lee, are lighted with the gas from 
cool. The total quantity of light used during the hours of 
burning, has been ascertained, by a comparison of shadows, 
to be a^ut 'equal to tbe light which 2500 mould candles of 
six in the pound would give ; eoch of the candles, with 
which the comparison was made consoming at the rate of 
4-lOths of an ounce (175 grains) of tallow per hour. 

The quantity of light is necessarily liable to some varia- 
tion, from the difficulty of adjusting all the flames, so as 
Experimmi to be perfectly equal at all times ; but tbe admirable prcci- 
made sion and exactness, with which tbe business of this miU is 

clMuMtancss. ooodaoied, nflbrded at excellent an opportunity of making 

o Cbllsk Trsnstte Itce^ p. %$t4. 

tbe 
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"the comparative trials 1 had in vieWs as is perhaps. likely to 
be ever obtained in general practice. And the experimenta 
being made upon so large a scale, and for a considerable 
period of time, may, 1 think, be assumed us a sufficiently 
Accurate standard for determining the advantages to be ex- 
pected from the use of the gas lights under favourable cir- 
cumstances. 

It is nqt niy intention, in the present paper, to enter into Method In 
a particular description of the apparatus employed for pro- ob»!iii!edaiiA 
during the gas: but 1 may observe generally, that the coal applied, 
is distilled in large iron retorts, which during the winter 
season are kept constantly at work, except during the in- 
tervals of charging; and that the gas, as it rises from them, 
is conveyed by iron pipes into large reservoirs, or gasome- 
ters, where jtt is washed and purified, previous to its.being 
conveyed through other pipes, called mains, to the mill. 

These mains branch off into a variety of ramifications (form- 
ing a total length of several miles), and diminish in size, as 
the quantity of gas required to be passed through them be- 
comes less. The burners, where the gas is consumed, are 
connected with the above mains, by short tubes, each of 
which is furnished with a cock to regulate the admission of 
the gas to each burner, and to shut it totally off when re- 
quisite. This latter operation may likewise be instantane- 
ously performed, throughout the whole of the burners in 
each room, by turning a cock, with which each main is pro- 
yided, near its entrance into the room* 

The burners are of two kinds : the one is upon the prin- Two kinds of 
ciple of the Argand lamp, and resemble^ it in appearance ; 
the other is a small curved tube with a conical end, having 
three circular apertures or perforations, of about a thirtieth 
of an inch in diameter, one at the point of the cone, .and 
two lateral ones, through which the gas issues, forming 
three divergent jets of flame, 'somewhat like a fleur-de-lis. 

Ttie shape and general appearance of tius tube, has pro- 
cured it a^ng the workmen the name of the [coebspUfT 
l^pmer. 

Th^ number of burners employed in nil the hulUings 904 burners^ 
Uifiouuts to ^71 AfgAnds, and (>33 cockspurs; each of the 
former giving a light equal to that of four caudles of the 

description 
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description abovementioned ; and each of the latter, a light 
equal to two and it quarter of the some candles ; making 
givine light therefore the total of the gas light a little more than equal 
SouiVcan^a 2500 candles. When thus regulated, the whole 

of b to the 1b. of the above burners require an hourly supply of 1250 cu« 
ft™t of^^s produced from^cannel coal ; the superior 

fiom cannel quality and quantity of the gas produced from that material 
aoal hourly, having given it a decided preference in this situation, over 
» every other coal, notwithstanding its higher price. 

The time during which the gas light is used may,*uponn 

an average of the whole year, be stated at least at two hours 

per day of twenty-four hours. In some mills, where there 

is over work, it will be three hours; and in the few where 

night work is still continued, nearly twelve hours. But 

taking two hours per day as the common average through-* 

out the year, the consumption in Messrs. Philips and Lee’s 

T’his requires mill, will be 1250 X 2 = 2506 cubic feet of gas per day ; to 

sjewt. of can- pj-Q^uce which, seven hundred weight of caiinel coal is re- 
nel coal in the ^ ° . 

TCLorts, quired in the retort. The price of the best Wigan cannel 

(the sort used) is ]3|d. per cwt. (22f. 6d. per ton), deli-* 

vered at the mill, or say about eight shillings for the seven 

hundred weight. Multiplying by the number of working 

days in the year (313), the annual consumption of cannel 

will be 1 1 0 tons, and its cost £ 1 25. 

and above 1-Sd third of the above quantity, or say forty tons of 

as much good good common coal, value ten shillings per ton, is required 
for fuel to heat the retorts; the annual amount of which is 

to heat tliem. 

j£:20. 

The 110 tons of cannel coal, when distilled, produce about 
70 tons of good coak, which is sold upon the spot at l5. 4d. 
per cwt. and will therefore amount annually to the. sum of 
£ 93 . 

The quantity of tar produced from each ton of cannel 
coal is from eleven to twelve ale gallons, making a total 
annual produce of about 1250 ale gallons, which not hav-» 
tng been yet sold, T cannot determine its value; but when- 
ever it comes to be manufactured in large quantities, it 
cannot be such' as materially to influence the econofnical 
statement, unless indeed new applications of it should be 
discovered. 

The 


produce In 
coak. 


Tar. 


Produce tri* 
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The qtiantity of aqueous fluid, that came over \h the Aqueous fluid, 
course of the observations which I am now giving an account 
of, was not exactly ascertained, from some springs having 
got into the reserv(»ir ; and as it has not been yet applied to 
any useful purpose, I may omit furtlier notice of it in this 
statement. • 

The interest of the capital expended in the necessary ap- Interest of ot* 
paratus^ind buildings, together with what is considered us 
an ample allowance for wear and tear, is stated by Mr. Lee 
at about JL550 per annum: in wliicli some allowance is 
made for this apparatus being nj)on a scale adequate to the 
supply of a still greater quantity of light, than he has occa- 
sion to make use of. 

He is of opinion, that tlie cost of attendance upon candles Attendance 

would be cs much, if not more, than upon the gas appara- 
^ I • • 1 • 1 • candles. ^ 

tus ; so that in tormmg the comparison, nothing need be 

stated upon that score, on cither side. 

The economical statement for one year then stands thus : 

Cost of 110 tons of cannel coal .£125 Expenseofths 

Ditto of 40 tons of common ditto 20 6^ iigtits. 


145 

Deduct the value of 70 tons of coak 93 

The annual expenditure in coal, after de- 
ducting the value of the coak, and without 
allowing any thing for the tar, is therefore 52 
And the interest of capital, and wear and tear 
of apparatus • • • 550 


making the total expense of the gas apparatus, about £600 
per annjum. 

That of candles, to give the same light, would be about That of can- 
X 2 OOO. For each candle consuming at the rate of 4 tenths 
of an ounce of tallow per hour, the 2500 candles, burning 
upon an average of the year two hours per day, would, at 
one shilling per pound, the present price, amount to nearly 
the sum of money abovementioned. 

If the comparison were made upoa an average of three The comparb 
hours*per day, the advantage would be still more in favour yourTbiirto^ths 
of the gas light ; the interest of the capital, and wear and gas where tlic 
VoL. XXI— Oct. 1808, H • tear 
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li^ht 19 conti- tear7)f the upparntus, continuing nearly the same as in the 
nued longer. . thus, 

1250 X 3 =: 3750 cubic feet of gas per day, which would 
be produced by lOfcwt. of cannel coals; this, multiplied by 
the number of working days, gives 168 tons per annum^ 

whiclf, valued as before, amounts to - • * • ^ 188 

And 6o tons common coal for burning under 
the retorts will amount to- * 30 


But an increas* 
ed expense of 
apparatus re- 
quired. 


Advantage 
above oil less. 

Beginning of 
the experi- 
ment. 


Inconvenience 
at first from 
the smell. 




218 

Deduct 105 tons of coak at 265 . 140 

Leaving the expenditure in coal, after de- 
duction of the coak, and without allow- 
ance for the tar, at 78 

Adding to which the interest and wear and tear of appara- 
tus, as before, the total annual cost w'ill not be more than 
.£ 650 , while that of tallow, rated as before, will be <£3000. 

It will rejidily occur, that the greater number of hours the 
gas is burnt, the greater will be its comparative economy ; 
although in extending it beyond three hours, an increase of 
some parts of the apparatus would be necessary. 

If the economical comparison were made with oils, the ad- 
vantages would be less than with tallow. 

The introduction of this species of light into the establish- 
ment of Messrs. Philips and Lee has been gradual ; begin- 
ning in the year 1805» with two rooms of the mill, the 
counting-houses, and Mr. Lee’s dwelling-house. After 
which, it was extended through the whole manufactory, as 
expeditiously as the apparatus could be prepared. 

At first, some inconvenience was experienced from the 
smell of the unconsumed, or imperfectly purified gas, which 
may in a great measure be attributed to the introduction of 
successive improvements in the construction of the appara- 
tus, as the work proceeded. But since its completion, and 
since the persons, to whose care it is confided, have become 
familiar with its management, this inconvenience has been 
obviated ; not only in the mill, but also in Mr. Le^'s house, 
which is most brilliantly illuminated with it, to the exclu- 
sion of every other species of artificial light. 


The 
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The peculiar softness and clearness of this li;^ht, witlf its Its advantafrc^s 
almost unvarying intensity, ^have brought it iiito great fa- 
vour with the work people. And its being free from the 
inconvenience and danger, resulting from the sparks and 
frequent snulBiig of candles, is a circumstance of iiiuteriul 
importance, as tending to diininisli the hazard of fire, to 
whieh cotton luills are known to be much exposed. 

The above piarticiilars, it is conceived, contain such infor- Ori"iii of the 
rnaiioi), as may tend to illustrate the general advantages at- 
teruling tlie use of the gas light; but nevertheless the Royal 
Society may perhaps not deem it uninteresting, to lie ap- 
])nsed of the oircmnstaiices, which originally gave rise in my 
mind to its application, as an economical substitute for oils 
and tallow.^ 

It is now nearly sixteen years, since, in a course of expe- In 1792. 
riments I vvas making at Redruth in Cornwall, upon the 
(piautities and qualities of the gasses produced by distillation 
from ditl'crent mineral and vegetable substances, I was in- 
duced by sOrne observations I had previously made upon 
the burning of coal, to try the combustible property of the 
gs’sses produced from it, as well ns from peat, wood, and 
other innaiiimublc substances. And being struck with the 
great quanlilics of gas which they afforded, as well as with 
the brillianey of the light, and the facility of its prodiictiou, 

1 instituted H(?vcrul experiments, with a view of ascertaining 
the eost, at which it might be obtained, compared with that 
of equal quantities of light yielded by oils and tallow. 

IMy apparatus consisted of an iron retort, with tinned Fir<it expert 
copper and iron tubes, through which the gas was conducted 
to a considerable distance; and there, as well as at inter- 
mediate points, was burned through apertures of varied 
forms and dimensions. The experiments were made u])on 
coal of different qualities, which 1 procured from distant 
parts of the kingdom, for the purpose of ascertaining which 
would give the most economical results. The gas was also ^ 

washed with water, and other means were employed to pu- 
rify it. 

In the year 1798, I removed from Cornwall to Messrs. Practically ap- 
Boulton, Watt, and Co’s, work^ for .the manufactory of phe<l »n 1798, 
steam engines at the Soho foundry ; and there 1 constructed 

H 2 an 
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an Apparatus upon a larg^er scale, which during many suc^ 
cessive nights was applied to the lighting of their principal 
building, and various new methods were practised of wash- 
ing and purifying the gas. 

llliiminaiioii These experiments were continued with some interrup- 
iii 180*,. tions, until the peace of 180^2, when a piildic display of this 
light was made by me in the illumination of Mr. Boulton’s 
manufactory at Soho, upon that occasion. 

Since legulaily Since that period, I have, under the sanction of Messrs. 
Solio^foululrv Watt, and Co. extended the apparatus at Soho 

foundrvi so as to give light to all the princ'ipa] shops, where 
it is in regular use, to the exclusion of other uiiiticial light; 
but I have preferred giving the results frcun Messrs. Philips 
and Lee’s apparatus, both on account of its greater extent, 
and the greater uniformity of tlie lifrllts, which rendered the 
comparison with candles less difficult. 

Theinflamma* At the time 1 commenced my experiments, I was cer- 
thegas long tainly unacquainted with the circumstance of the gas from 
known, having been observed by others to he capable of roin- 

bustlou ; but I am since informed, that the current of gas 
escaping from Lord Dundonald’s tar ovens had hecn fre- 
quently fired; and I find that Dr. Clayton, in a jiaper in 
volume XLI of the Transactions of the Royal Society, so 
long ago as the year 17395 gave an account of some obser- 
vations and experiments made by him, which clearly mani- 
fest his knowledge of tlie infiammablc property of the gas, 
but firstapplied which he deiioniinates “ the spirit of coals;” but the idea 
jmrposes"by^^ *** economical substitute for oils and tal- 

Mr. Murdoch, low does not appear to have occurred to this gentleman, and 
1 believe I may, without presuming too much, claim both 
the first idea of applying, and the first actual application of 
this gas to economical purposes. 

REMARK. 

Intention of As an attempt to light the streets of the metropolis by 
gas*io7ighi°the made much noise, and is meant, as 

streets of the it is said, to be brought before parliament next session, 
metropolis. whatever tends to elucidate the subject cannot be uninte- 
resting. The account here given by Mr. Murdoch, whose 

experiments 
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fXperimeiitB were mentioned in our Journal for June 1805, 
in perfectly satisfactory with respect to the application of 
co:il ^as Hs the material of furnishing light, and its compa- 
rative cheapness and advantages, at least in a coal country : 

Lilt it must be obvious, that his calculations are by no means 
ada])ted to London. 

Mr. Mnnloch states the annual expense for lighting the Murdoch’s 
manufactory of Messrs. Philips* and Lee at ^*6i)0; and ob- 
serves, that, to piodnce an equal light by candles would London, 
cost .£'2000. The cannel coal employed however, as being 
most profitable though sold at the highest price, costs there 
only i>2.v. 6d. per ton, and the coal for heating the retorts 
only lOf. per ton. Hie coak produced there sells at 2 Ga*. Sd, 
per ton. !^"ow on inquiry at a very respectable coal mer- 
chant's in (A)ndoii 1 find, that cannel coal sells here at £*4 
per ton ; the coal for the furnaces may be averaged at 45.?., 
and the coak at 50#. It must be observed too, that the ap- 
]>aratus being manufactured on the spot at Biriiiingham, it 
of course was so inucli the less expensive. The statement 
for the metropolis therefore would probably stand thus. 

Cost of 110 tons of cannel coal at .£4 ^£440 Calcuhtion for 

. 40 tons of common coal at 45s. 90 uietropolis 

Interest of capital, and wear and tear of appara- for two hours r 

t us C50 


1180 

Deduct for 70 tons of coak at 50#. • • • • 175 

1005 

Thus the expenditure would be ^1005 to procure light 
equal to that of as many candles as would come to £!2000. 

This is the calculation for light for two hours ^ day. If we 
take it for three hours a day, according to Mr. Murdoch’s 
second estimate, the calculatioti will be 

168 tons of cannel coal £^672 or if exlnideU 

Go tons of common coal 135 to tlues. 

Apparatus as before 650 

1457 

Deduct for 105 tons of coak 263 

1194 

•r £1194 to procure the light of £3000 worth of candles. 

When . 
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For a longsr When the gas is applied to lighting the streets by night 
vourabler perhaps we may state the time at an average as 

ten hours a day ; and the longer the time, as Mr. Murdoch 
justly observes, the greater will be the balance in favour of 
the gas, since the apparatus will remain nearly the same* 
But various de- But then, there are several circumstances farther to be taken 
be^madc consideration. Though the greater part of the^ appara- 

tus would not be altered, it appears an increase of some 
parts would be necessary, if the burning were to be conti- 
nued beyond three hours. We must add too to the expen- 
diture, tlie rent of houses in every part of the town for 
holding the furnaces and apparatus, the wages of persons 
to attend these, and the salaries of clerks, none of which 
were necessary in Mr. Murdoch’s case. Beside?, the price 
of coal must probably be increased by the additional con- 
sumption, and that of coak would certainly fall very greatly, 
from the quantity produced beyond the demand for it. The 
estimate too must be made in comparison with common 
lamp oil, the expense of which may be reckoned at not 
more than two thirds the cost of candles. Farther, the gas 
lights are said to give double the light of the common street 
lamps, and this is certainly an accommodation to the pub- 
lic: but then, as the calculation of Mr. Murdocli is found- 
ed very properly on the quantity of light given, this will 
affect the estimate in a similar ratio, so that the expense of 
the oil must be diminished by one half. On these grounds 
•the estimate would appear somewhat in the following form, 
taking it at an average of ten hours every night. 

550 tons of cannel coal . 

^00 tons of common coal 450 

Interest of ^capital, and wear and tear of appa- 

tus 800 

3450 

Deduct for 350 tons of coak • • • 875 

2575. 

The expense of lighting to an equal extent w ith oil, ac- 
cording to the estimation above give , would *>e ^3333. It 
must be observed, nothing is here allowed for the coaMar, 

the 


Fstimate with- 
out these de- 
ductions. 
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the produce of which fronr the above quantity of coal * ao 
cording to Mr. Murdoch, would be about 6000 ale gallons, 
or 7000 wine gallons; as he has left it out of his estimate 
from being of too trifling value. Neither have 1 taken into 
account the expense for rents of houses, salaries, and wages, 
with the other circumstances abovementioned, that must af- 
fect the^ proflts ; though 1 have said enough to siiow, that 
these, It any, must differ very widely indeed from the enor- 
mous gains held out to the public, to induce incautious 
individuals to embark in the project, when it was first set on 
foot. 

For farther remarks on the coal gas lights see our Jour- 
nal, vol. XVI, p. 73, 83 , 308 . C. 


IV. 

Farther Experiments on the Spleen. By Everard Home, 

Esq. F.R.S.* 

TThE results of the experiments already brought for- object in view, 
wardf having established the fact, that fluiils received into • 
the stomach, when the pylorus is closed, pass through the 
spleen into the circulation of the blood ; it became an object 
to determine, by experiment, whether this takes place, when 
the parts are in a natural state. 

The ass appeared, on many accounts, the best subject for The ass a fa- 
this purpose ; and as it is made use of to teach the veteri- 
nary pupils the anatomy of that tribe of animals, I applied 
to the Professor for permission to make my experiments in 
the theatre of the college. ^ 

This was granted me in the most obliging manner ; the 
subjects were also supplied by the College, and Mr. Sewell, 
the assistant Professor, gave me his personal aid with a de- 
gree of zeal and ability 1 have rarely met with, and have 
much pleasure in acknowledging. 

* Philos. Trans, for 1808, p. 133. 
f See our Joumal, P* 974. 

In 
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In making the following experiments, I had the assist^ 
ance of Mr. Sewell, Mr. Brodie, Mr. William Brande, and 
Mr. Clift. 

Exp. 1. Experiment 1. An ass, which had been kept twenty-four 

Tincture of hours without hay, to prevent the liquor that was to be 
diluted with^” poured into its stomach from being soaked up and retained 
water. there, on the evening of the 3d of December, 1S07.* had a 

drench given it, consisting of half a pint of the spirituous 
tincture of rhubarb, diluted in half a pint of water. On 
the morning of the 4th, this was repeated at eight o’clock. 
The animal again at twelve. At two o’clock the animal was pithed, 

pithed. ^so as to destroy its sensibility ; and before the circulation 
i^om^ih^sple- entirely stopped, six ounces of blood were taken from 
nic vein and the Splenic vein into a graduated glass measure, ^nd a simi- 
left auricle. quantity was taken from the left auricle of the heart, 

into a vessel of the same kind : these were allowed to coagu- 
late and separate their serum. 

State of the The spleen was large and turgid ; upon making sections 
fcpleen. found to be very numerous ; and to- 

wards the great end and near the edge, they were particu- 
Rhubarb con- distinct to the naked eye. The cut surface had a 

yeyed to it, strong smell of fhubarb, and when it was applied to white 
paper welted with the alkaline test, an orange tinge was 
produced. This was strongly contrasted by a stain made in 
the same manner with a section of the liver, which had no 
such tinge, nor did the liver give the slightest smell of rhu- 
barb. 

Rhubarb in the Infusions were made of the spleen and liver under similar 
urine most: circumstances; those were strained oil' into separate glasses, 
SonVf^spleen, tested by the alkali. The urine was tested in the same 
then in serum way. The serum, from the ditferent portions of blood, was 
vdn* an^r^least poured off iutojseparate glass vessels, to which the test 
in serum from was added. In nineteen hours after the blood had been 
infusion'oMi- the veins, they were all compared together. The 

Ter. nrioe had so deep a tinge, that it nearly reseml)led the pure 

tincture of rhubarb in appearance; the others had a tinge, 
although in very different degrees ; the quantity of rhubarb 
they contained was estimated by adding tiuctiire of rhu- 
barb to alkaline water so as to produce corresponding tints. 
The infusion of spleen had a tint eqnal to sixty drops of 

tincturci 
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tincture of rhubarb in two ounces of alkaline water: the 
serum of the splenic vein to fifteen drops: the serum from 
the Irft auricle of the heart, to three drops. The infusion 
of the liver gave no orange tinge, but had it not been ob- 
scured by the red particles of the Wood, it must have been 
equal to that of the serum from the auricle. 

The connecting membrane between the stomach and 
spleen was attentively examined, very few absorbent vessels 
were seen, and these were not in a turgid stale, they were 
traced to the chain of glands situate near the edge of the 
spleen, which receive the absorbents of the stomach, but 
none were detected passing beyond the glands, nor did the 
glands admit quicksilver to pass through them towards the 
spleen. • 

Exp. 2. The former experiment was repeated upon ano- 
ther ass, with similar results, but less strongly marked ; the 
cause of this difference was explained by the abdominal vis- 
cera being in an inflamed state. 

The urine was less impregnated with rhubarb, the infu- 
sion of the spleen had n lighter tinge, the serum of the 
splenic vein had it in a still less degree; but evidently ex- 
ceeding that of the serum from the vena cava inferior 
opened just below the diaphragm, whieli was substituted 
for the left auricle of the heart, with a view to vary the ex- 
periment. 

Exp. 3. The same experiment was made on a third ass 
with similai results. 


Connectiiifr 
membrane be* 
tween ilie sto* 
mach & splcuu 
examined. 


Exp 2. 

Results similar, 
but ill a less 
degree; per- 
haps from in- 
flammation of 


£xp.3.Simlldr. 


Exp. 4. An ass that had been kept four days without Exp. 4. 

water, and two without solid food, on the evening of the 8th '^**“*' 

. ® barb given, 

of January, 1808, hud a hall given it,* containing half an 

ounce of powdered rhubarb ; on the ptli, at seven o'clock 
in the morning, this was repeated; a third was given at nine 
o'clock, and a ourth at twelve. At. two o'clock the ass was 
pithed, and four ounces of blood were taken from the sple- 
nic vein, and the same quantity from the left auricle of the 
heart. 


Xbe spleen was found contracted to half the size of those spleen much 
in the fbrmer experiments; when cut into the cella ^lere 
small, and it required a magnifying glass to see them dis- 
tinctly. The substance was compact^ and bore a near re- . 

semblance 
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•enfblance to a portion of liver ; so that in this state the 
blood vessels^ particularly the veins, must have been much 
contracted in their diameters. 

Other viscera. The stomach contained about two ounces and a half of 
a gelatinous substance mixed with rhubarb, the small in- 
testines were nearly empty, but the cuecum and colon con- 
tained several quarts of water, in which the rhubarb was 
more evident both to the sight and smell, than in the sto- 
mach. « 

The absorbent glands upon the edge of the colon w'erc 
ranged in two rows, one on each side of the great vein, and 
were exceedingly numerous. In the space between these 
rows of glands, in some places twenty trunks of absorbent 
vessels could be readily counted, of a very larg^ size. 

Ehnbarb in The urine was impregnated with rhubarb, so as to kcquire 

the urine. orange tinge from the addition of the test ; but the infu- 

sion of the spleen, and the serum of the different portions 
of blood, did not contain it in sufficient quantity to have the 
colour heightened by alkali. 

Exp. repeated Exp. 5. The last experiment was repeated upon another 
ass. Two ounces of %lood were taken from the splenic vein, 
two from the large vein of the colon, and two from the infe- 
rior vena cava in the lower part of the loins. 

The spleen had the same appearaned as in the last expe- 
riment. 

The stomach contained nearly a pint of moderately solid 
contents, in which the rhubarb was very evident. The 
small intestines were nearly empty ; but the csecum and be- 
ginning of . the colon contained several quarts of liquid, 
strongly impregnated with rhubarb. 

The absorbent glands and vessels had the same appearance 
as in the former experiment. 

The urine when tested was found impregnated with rhu- 
barb. 

The proportions of serum of the blood taken from these 
different veins, when tested by the alkali, appeared to be 
very much alike; at least that from the splenic vein^was 
not more tinged than the others. 

Spirituous li- Exp. 6. Having beeu informed by Mr. Sewell, that spi- 
rituoui liquors, g^ven in Isrgo qviaotities to bones, produce 

inflammation 
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inflamoiation of the brain, and sometimea death; and this of the brain ia 

iDforination having been in soma measure confirmed by au 

ass in a weakly state, that had taken half a pint of the spi« 

rituous tincture of rhubarb in the evening, dying in the 

night; 1 thought it right to make a comparative experiment 

with the infusion of rhubarb, to determine whether the re* 

suit would be the same as with the tincture. 

February 9, 1808. jVn ass had a pint of infusion of rhu- Esp.C. 


barb given to it in the evening; the same dose was repeated aqueous infu- 
at six o’clock in the morning of the 10th ; and again at nine 
o'clock, and at twelve. At two o’clock the aiiiroai was 


pithed, and two ounces of blood were taken from the splen- 
ic vein, two from the vein of the colon, and two from the 
inferior vena cava in the lower part of the loins. 

The spleen was found turgid, and large ; when the cut Rhubarb found 
surface was rubbed on white paper, the orange tint was sj>ieen, 
very evident without any test ap])lied to it, particularly so, 
when compared with a similar stain made by a section of 
the liver, in which there was no such tinge. 

Ill the stomach and duodenum, the rhubarb was found in stoinnrb and 
large quantities; but i)one was met with in the evreum. . duodenmu, 

The urine was impregnated with rhubarl), the orange tiijt urine, 
upon the application of the alkali being very distinct. 

At the end of twenty hours, the serum of the splenic sfrum. 
vein had a tinge eijual to four drops of the tincture of rhu- 
barb in two ounces of alkaline water; that of the vein of 
tlie colon and veqa cava was less distinct. 

The effects of the infusion of rhubarb on the spleen, the Effdcissli^riitfr 
serum of the blood, and the urine, corresponded exactly with 
that of. the tincture in the former experiments, but was in a 
less degree of intensity. 

In the course bf these experiments, an attempt was made Quantity of 
to ascertain whether the blood in the splenic vein has a*®*‘'*"* ®P* 
greater pjoportion of serum than in the other veins of the greater^ 
body, and the general results were in favour of such an 
opinion; but it will appear, from what follows, that the but what*se{« 
quantity of serum separated in tweuty-four hours is by no 24 

mean! a juft criterion of the proportion, which the blood 
contains. 

Evperimeni K Thnee ounces of blood from the am of a 

healthy 
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Exp. S. 


Exp. 3. 


Exp. 4 » 


Most serum 
separates from 
blood received 
into a warm 
vessel, 
and flowing 
freely. 


Spleen in two 
difierent states: 


healthy person were received into a graduated glass vesseT, 
previously cooled to the temperature of 32% three more 
into a second glass of the temperature of 50% and three 
into a third at 70^ The- three glasses were brought into a 
room, the temperature of which varied from 40® to 50®. At 
the end of nineteen hours, the serum was found in the fol- 
lowing quantities. 

In the glass at 32® 9 drams. 

50® 1 1 

70 ® 10 

The blood did not flow so freely into the glass at the 
highest temperature, as into the other two. 

Exp. 2. This experiment was repeated, and the serum 
examined at the end of forty-three hours. 

In the glass at 32® 12 drains. 

50® 12 

70" 13 

Exp. 3. It was repeated, and the serum examined at the 
end of G7 hours. 

In the glass at 32® 1 1 drams. 

50® lli 
70® 11^ 

Exp. 4. It w^as repeated, and the serum measured at the 
end of ninety hours. 

In the glass at 32® 11| drams. 

50® 13 

70 " 10 | 

The blood did not flow so readily into the glass at the 
highest temperature as into the other two. 
gjfFrom these experiments it appears, thlt the serum se- 
parates in larger quantity, when the blood is received into a 
vessel at the temperature of 70 degrees, than at 50" or 32": 
this, however, is prevented from taking place by the blood 
not flowing readily from the vein. 

From the experiments on the spleen contained in this and 
the foregoing paper, the following facts appear to have been 
ascerfained. 

That the spleen is met with in two very different ^ates, 

one 
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ODE which may be termed the distended, and the othe/ the 
contracted; and that in the one its size is double what it is 
in the other. In the distended state there is a distinct ap« 
pearauce of cells containing a limpid fluid, distinguishable 
by the naked eye; in the contracted, these only become 
distinct when seen through a magnifying glass. The dis*- 
tended state takes place when the stomach has received un- drinking, 
usual quantities of liquids before the animal’s death ; and 
the contracted state, when the animal has been kept several 
days without any drink before the spleen is examined. 

That the trunk of the splenic vein (of the hog) is Splenic vein 
more than five times the size of the trunk of the splenic the 

artery. artery. 

That, when the pylorus is secured, coloured liquids pass Liquids pass 

from the cardiac portion of the stomach into the circulation the car- 
‘ (lidc portion of 

of the blood, and go off by the urine; and wliile this is the stomach 

going on, the spleen is in its most distended state, and the spleen, 
colouring matter is found in its juices, although it is not to 
be detected in those of the liver. The colouring matter 
cannot therefore be conveyed to the spleen through the 
common absorbents of the stomach, which lead to the tho-* 
racic duct. 

That, when the pylorus is open, the* colouring matter un- 
der the circumstances above mentioned is equally detected 
in the spleen. 

That, when the spleen is in this state, the blood in the Colouring mat- 
splenic vein has its serum more strongly impregnated with leru^fbm tlic 
the colouring matter, than that of the blood in the other splenic vein, 
veins of the body; and when the stomach is kept without 
liquids,' although colouring matter is carried into the system liquid, 
from the intestinal canal by the ordinary channels^ no 
particular evidence of it is met with in the spleen or its 
veins* 

That the cceCum and the- portion of the colon imme- 
diately beyond it are found (in the ass) to be at all times occasionally 
filled with liquids, even when none has been received into Uqu^lds^roin*^ 
the stomach for several days, and there is a greater number the colon, 
of absorbent vessels for carrying liquids from the colon into . 
the thoracic duct^ than from any other part of the body. 

The 



110 


cxpamMetm «« vtn srtEiir. 


Liquids drunk 
teach the blad- 
der in a few 
minutes. 


Liquids con- 
veyed in part 
through the 
spleen. 


ThecommunU 
eating vessels 
not yet disco- 
vered* 


The colon is therefore a reservoir, frocn which the blood 
vessels are occasionally supplied with liquids* 

Mr. Sewell informs me, that the same observation applies 
in a still greati«r degree to the horse. 

That coloured liquids taken into the human stomach, un- 
der some circumstances, begin to pass off by urine in seven- 
teen minutes, continue to do so for some hours, and then 
disappear; they are again met with in the urine, after the 
colouring matter is known to have arrived at the great in- 
testines, by its passing off by the bowels. 

From the above facts, the following conclusions may be 
drawn. 

That the liquids received int6 the stomach, beyond what 
are employed for digestion, are not wholly carried out of it 
by the common absorbents of the stomach, or the canal of 
the intestines, but are partly conveyed through the niediuni 
of the spleen into the circulation of the liver* 

The vessels which communicate betweeu the stomach and 
the spleen have not been discovered; but if it is proved, 
that the colouring matter of the contents of the stomach 
is met with in greater quantity in the spleen, and in the vein 
which goes from that organ 1o the liver, tlran in the other 
veins of the body, there appears to be no other mode in which 
it can arrive there, but by means of such vessels; and the 
two different states of the spleen, which correspond with the 
quantities of liquids that pass IVom the stomach, are strongly 
in favour of the existence of such a channel. 


ITence people This communication between the cardiac portion of the 
!lri*^Uig havc^ stomach and the spleen will explain the circumstance of 
the spleen and those, who are in the habit of drinking spirituous liquors, 
li\er diseased, [joying spleen and liver so frequently diseased, and the 
diseases of botli organs being of the same kind. 

The spleen not organ is not essential 'to life, its office being of a se- 

vsseiuidi to life condary kind ; but when it is raaterially diseased, or entirely 
injure d1g(w-^^* removed, digestion must be disturbed. The extent to which 
lion. this takes place cannot be accurately known from experi« 

ments on quadrupeds, and the instances in which the human 
spleen has been removed have not been attended to with 
sufficient accuracy, to afford an explanation of the effects 
that were produced on the stomach. 


V, 
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Account of an improved Machine for raising Coals, or other 
Ariivles, from Mines: by Mr. Gilbert Gilpin> of Old 

Park Iron f Forks, near Shifnal*. 

sir; 

Xhe irnprovenieiit of the tnarhincs in use for raising coal F.xpprimentii 

and ore from tli^ mines lias long been a desideratum of the 

” rai'.intr coal rc- 

Society for the Encouragement of Arts, Manufactures, and quircd 
Commerce, and they have repeatedly offered a premium for 
this purpose. 

Those in general use (from the Increased expense of horse Tho*;© m com 
labour), are worked by a steam engine, attached to a crank 
of twenty-one irn'hes radius, wedged on a shaft along with 
a fly wheel, eleven or twelve feet in diameter, and pinion 
wheel, of eleven teetli, which latter works in another of 
sixty-four teeth, on the shaft of which is a plain cylindrical 
barrel, from four to six feet diameter, and nine or ten feet 
long. Some have barrels formed of frustums of cones, (the 
perimeters of which arc in the proportion of about five to 
four), united at their bases, and of various diameters. The 
axes of both kinds are placed at right angles with the cen- 
tre line of the pit, and at each end a rope of six inches in 
circuinrerence is made fast by a staple, which ropes w^ork 
(in eonlrary directions at the same time) over two pulleys, 
placed in a frame parallel to each other, and at an eipial 
distance from the centre of the pit ; to the ends of these 
ropes the baskets of coal and ore to he raised are hooked. 

Tile simplicity of their general structure is such as, per- Defect m the 
, . . ^ , , , . , f‘»rni «if the 

haps, not to admit of any considerable improvement; but i,aircl, 

the forms of the barrels are very defective. 

On putting one of these machines in motion (-ach rope 
forms a triangle, the lines thereof from the pulley to the 
first and last coil, and the surface of the barrel, forming its 

* Trans, of the Society of Arts, vol. XXV, p. 74. Twenty gain as 
were voted to Mi, Gilpin as a premium by ihe Society. 


three 
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MACHINE FOR RAISING COALS OR ORE. 

tl^ree sides. Upon the cylindrical barrel the load always 
tends, from gravitation, towards the nearest point of con- 
tact with the centre of motion of the barrel, and, in conse- 
quence, the ascending rope at first bends around it in reced- 
ing coils from the subtending side of the rectangle, dimi- 
nishing their distances as they approach the nearest point of 
contact, (where the rope crosses the centres of the pulley 
and barrel at right angles), thereby leaving a gi^at part of 
the latter uncovered by the rope, and hence the necessity 
of such long ones ; afterward coiling hard against itself as 
it approaches the other side of the triangle, to its great in- 
jury in wear. 

The barrels formed of frustums of cones, united at their 
’bases, the perimeters of which are in thfe proportion of 
about five to four, are equally defective, on account of the 
rope, for the reason before mentioned, binding hard against 
itself, and even sometimes, (in wet weather, when its rigidity 
is increased by absorption of water,) folding at first in re- 
ceding coils, and afterward so hard against itself as to force 
those receding coils to slip suddenly towards the small peri- 
meter of the cone, thereby making a large portion of the 
rope to descend the pit in an instant, breaking the rope by 
the sudden jerk, and frequently causing the immediate de- 
struction of the men who may be ascending the pit at the 
time, or dashing to pieces the basket and its contents. 

Ccside the unnecessary expense arising from the use of 
hempen ropes, and the breakage of chains when applied in 
the common way, the forms of the barrels are quite erro- 
neous in principle. Some are cylindrical; others formed of 
frustums of cones united at their bases, without any deter- 
minate proportion in their perimeters, or regard to the weight 
of the rope or chain working thereon, both of which arc ab- 
solutely necessary to acquire a maximum effect. 

The convex surface of a frustum of a cone is equal to 
the convex surface of a cylinder of the same altitude, hav- 
ing its circumrerence equal to half the sum of the perime- 
ters of the frustum : and circumferences of circles being to 
one another as their diameters, the surface of a barrel 
formed of two frustums of right cones (united at their 
bases), each 64 inches diameter at one end, 32 at the other, 

and* 
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Rtid 54 long, which is the size we have 'adopted here, fs 
equal to the surface of a plain cylindrical one, 48 inches 
diameter, and 108 long. Each will therefore bend the same 
length of cordage in a equal number of revolutions, and so 
far they are equal to each other; but they vary tery con- 
siderably in the momenta required to work them. 

Let a z: the weight of the basket of coal, and b zz that of 
the descending part of the chain; then, on the cylindrical der: 
barrel, when the former is hooked to the end of the latter, 
and eased from the bottom of the pit (the opposite chain 
being bent on the barrel), a + bzz the counterpoise re- 
quired at 24 inches radius; and when it is wound up to the 
top (the descending part of the opposite chain hanging 
down the pit), a — 6= the counterpoise required at the 
same radius. 


On the barrel formed of frustums of right cones, when and with two 
the load is eased from the bottom of the pit, it and the ^ 

chain are suspended from one of the smaller perimeters 


(the opposite chain being bent on the barrel), 


a 

T 



the counterpoise required at 32 inches radius; and wUn It 
is wound to the top of the pit, it is suspended from the 
larger perimeter of one frustum, while the descending part 
of the opposite chain is hanging down the pit from the smaller 


perimeter of the other, and in that position a — — — the 


counterpoise required at the same radius. 

Consequently, by supposing a, the weight of the basket This applied 
of coal, to be SOOlbs. and 5, the weight of the descending 
l^art of the chain, 400lbs. (these are the weights which we 
have adopted here), we have the counterpoise required upon 
the cylindrical barrel, at 24 inches radius, I200lbs. when 
the basket of coals is at the bottom of the pit, and 400lb8. 
when it i»at the tap; but upon tbe barriel formed of frtis- 
tunia of right cones, the counterpoise required at 32 inches 
radius is tiOOlbs; in each position. Aod as the connterpoise 
rsquirnd is in inverse proportion to tbe length of the radius 
at which^ it is applied, we have 24 : 32 t : 600 : SOOlbs; the 
aoMHupoise required upon the barrel formed of frustums 
. V«. XXI— Oct. 1808. I of 
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©bright cones, at 24 inches radius. Again, as the descending^ 
part of a chain + a basket of coal of double its weight, un- 
bending out of equidistant grooves from the base of a frus- 
tum of a right cone towards its smaller perimeter, balances 
in every revolution of the barrel a chain of equal weight + 
a basket of coal of double its weight, bending into equidis- 
tant grooves from the smaller perimeter of a similar frustum 
towards its base, the counterpoise required must be equal iu 
all parts of the descent. 

So that by making ihe wc*ight of the basket of coal to 
that of the chain, and the perimeters of the frustums of 
cones, which form the barrel, to each other in the propor- 
tion of two to one, a maximum ^is obtained^ by. which a bar- 
rel of this description requires one third less momentum^ (and 
consequently one third less expensej^ to work it than a cylin- 
drical one. 

The barrels are made by nailing two or three inch planks 
upon wooden or iron curves, as in the common way; and af- 
terward folded spirally with wrought iron tire, so as to leave 
a vacancy of about half an inch between each fold, for the 
loweiy)art of the ellipses of those links of the chain which 
work^ertically to move in, and keep the coils at an equal 
distance from each other. 

The wrought iron tire is of two kinds, the one for conical, 
and the other for cylindrical barrels; the cross section of 
that for the barrel formed of irustums of cones is nearly a 
parallelogram 1} inch by ^ths; out of the upper part of 
which about one fourth of an ellipsis is taken^to form a ho- 
rizontal bearing for those links of the chain, which lie flat 
upon the tire; the cross section of the latter is a rectangle, 
inch by inch. Both are rolled into their proper form, 
aiid holes of a quarter of an inch diameter punched therein, 
at a foot from each other, fegr the purpose of nailing them to 
the planking of the barrels* 

As the method of working chains in grooves has only been ^ 
in use about three years and a half, it is impossible to give 
a certain idea in respect to their durability. In all that time 
not a single link has broke, or the least accident occurred 
therefrom, though Messrs. T. W. and B. Botfield, have 
nearly three thousand feet in daily motion at this moniifac- 

toiy. , 
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tory. The wear has also been so trifling, that I concehre 
they will sooner fail from oxidation than attrition: for al- 
though the machines for raising coal and ore from the mines 
are in use twelve hours in the day, the brown oxide of iron 
formed upon the links by exposure to the atmosphere is sel- 
dom disturbed by the motion of the chain. 

The method of folding wooden barrels wdth wrought iron Cast iron bar* 
tire does *away the necessity of cast iron ones, and may be unnecea- 
applied to every wooden barrel now in use at a small expense, 
as may be seen by the estimate which is subjoined. 

There are now at work in the mines of this manufactory 
four machines, with wooden barrels folded wdth wrought 
iron tire, one cylindrical, and three formed of frustums of 
cones, raising upwards of eight hundred tons of coal and 
iron ore per week from pits of about eighty yards deep; and 
three others are in hand. 

I look forward with confidence to the general substitution Chains used 
of chains for hempen ropes at all our mines and manufac- histeadof 

• p . a if T> *j* 1 ■ ■ hempeu ropcBa 

tones, a matter ot imjxrtuiice to the Ilntish empire, as it 
will considerably lessen the consumption of hemp, and ren- 
der it more abundant for the exigencies of the Navy. 

Wishing to give this method of working chains all the 
publicity in iiiy power, 1 will obviate all apparent (for there 
are no real) difficulties, which may occur to any person in 
their application, on liis stating them in a letter posl paid 
addressed to me here. 

1 am, Sir, 

Your most obedient Servant, 

GILBERT GILPIN. 


Expense ‘of tarred ropes for a machine for raising coal and Comparative 
ore from a pit eighty yards deep, for three years and four 
months. 

£ s. d. 

Ten ropes each 1 10 yards long, 6 inches in cir- 
cumference, and 5lbs. per yard, 5500lbs. at 
8d. per lb 193 6 8 

Deduct 10 worn out ropes 2750lb8. at Id. lb«< 11 g 2 

Net expense of ropes for 3 years and 4 Qiontbs £171 17 6 
1 8 Expense 
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Bxpense of chains for a machine for raising coal and ore 


from a pit eighty yards deep. 

Oaios. Two chains each 1 10 yards long, formed of | 
inch iron, ^8 links to the yard, and weighing 
Slbs. per yard, 1 lOOlbs. at 6d. per lb ^7 10 0 

180 yards of wrought iron tire, with the holes 
punched therein weighing 7lbs. per yard, at » 

Is. 6d. per yard 13 10 0- 

540 nails for the tire, 37lbs. at 6d. per lb O 13 6 

Workmanship, nailing the tire on the barrel, 180 
yards at per yard 1 17 6 


£43 11 0 

The above chains and tire have been at work three years 
and four months, and do not appear to be one fourth worn. 

Ropes retained Messrs. T. W. and B. Botfield annex a certificate, that 
counurf^ihir work at their mines four of Mr. Gilpin’s 

men's prejudi- machines, one with a cylindrical barrel, and three formed 
of frustums of cones ; which machines they conceive to be 
superior to any hitherto known or in use, and producing 
their effect at a much less expence. To this Mr. Gilpiu 
subjoins 

You will please to observe, that of the four machines now 
in use, two only work with two chains each, and they are 
both formed of frustums of cones ; the other two, the one 
with a cylindrical barrel, and the other a frustum of a cone, 
have each a chain at one end, and a patent flat rope at the 
other. We are induced to adopt the latter plan, to* do away 
by degrees the prejudices, which miners and colliers have 
imbibed against chains, fr6m accidents which they have 
been witnesses to in the common way of working. Though 
the causes of similar accidents are entirely done away by the 
new method of working, some little of the old prejudice 
remains; a thing not to be wondered at, when we consider 
the uninformed atate of this description of men, arising 
from a life spent in the dark recesses of mines ; and, as it 
were, cut off from theTest of society. 


From ' 
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From the uniformity and safety of the new method^ their Theis wearinf 
prejudices against chains are, however, rapidly wearing a4ray» 
and I have no doubt, that in a few years they* will even be 
preferred. It is certainly more reasonable to suppose, that 
this will be the case, from the superiority which iron holda 
in point of strength of materials, than that ropes even should 
have been known, (at least in the mines,) had the new me* 
thod of. working chains been in use prior to the introduction 
of hemp. wP 

Reference to the Engraving of Mr. Gilbert Giipin*s im* 
proved Machine for raising Coal, Ore, kc. PI. 3, fig. I, 

3, 4. 


Fig. 1. fl. A crank to which the connecting rod is fixed Explanatioa of 
to attach the machine to the steam-engine which works it. piste. 

&. A wheel of 13 teeth, wedged about the same shaft with 
the crank, and which works into the wheel d. 

c. A ily wheel 1 1 feet in diameter, wedged upon the same 
shaft as the wheel b. 

d» A wheel of 64 teeth, wedged upon the same shaft as 
the barrel, into which the wheel b works. 

e. A wooden barrel, formed of two frustums of cones 
united base to base, and folded spirally with wrought iron 
tire, which keeps the links of the chains at right angles with 
each other, and with the grooves in the pulleys. 

jf. The reeling-post and its lever, for disengaging the bar^ 
rel from the steam-engine, when the men are to be let 
down into the pit by means of the break. 

gg, A break wheel, break and lever, for regulating the 
velocity of the barrel when disengaged from the steam en^ 
gine, and in the act of lowering the miners into the pit. 

AA, The frame on which the machine is erected. 
it. Fig. 2. The pit-frame, for supporting the pulleyi, 

A. The pit represented by a circle, part of which is shown 
open, and part by dotted lines, 

//.' Two grooved pulleys, over which the chains, extend^ 
ing a considerable length from the barrel a work in pandM 
linesk 

at. The carriage (called a tacking in Sbropshixe) on which 

the 



118 


ON POLYGONAL NUMBERS. 


Oa Fermat's 
proposition o 
polygonal 
numbers. 


th^ coal and ore are landed from the chain at the pit head, 
moving on four small iron wheels. 

ttn. Baskos on which the coal and ore are raised from the 
pits. 

0 . The book which goes into the staple of the basket to 
draw it forward when lowering on to the tacking. 

After the basket is lowered, the tacking is drawn forward 
by two girl4p the edge of the fniine, which is laid level 
with the ground on its outside, and near to which the coal 
aj)d ore are loaded into waggons, and afterward drawn upon 
iron rail'ways to the turnaces, forges, &c. 

rig. 3. A section of a part of the barrel and tire, show- 
ing the manner the links of the c*hain lie on it, on a scale of 
3 inches to the foot. 

l^g. 4. A section of the pulley, with a link of the chain 
lying in it. 

In a large machine the barrel is fixed 34 or 25 yards from 
the pit. 


VI. 

Reinarks on Mr. Gough's Essay on Polygonal Numbers : "Gy 
P. Barlow, Esy, 

To the Editor of the Philosophical Journal. 


SIR, 

In yonr number for July, the first article is an essay by 
John Gougb, Esq., in which he has alleiiipted the demon- 
stration of a very curious and* general property of numbers; 
but us it appears to want that perspicuity and simplicity, 
which are the distinguishing beauty of mathematical rea- 
soning, 1 have drawn together the following observations 
upon it ; which, if you think proper to insert them, will 
give your readers an opportunity of judging of its merits, 
more particularly than they may have hitherto done. It will 

alsQ 
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R SO afford Mr. G. an opportunity of explaining the ois6i^ Fermat’^ 
guous parts ; and will ut the same time much oblige * pa^yj^nlT' 

Yours, &o. 

Royal MiL Academy ^ P. BARLOW. 

Sept. 13 , 1808 . 


The curious theorem, which Mr. Gough has undertaken 
to deiiiohstrate, was first announced by Fermat, in one of 
his notes ^t page IBO of his edition of Diophantus; and the 
demonstration for the particular case of squares was given 
first by Lagrange, in the fMem^ de Berlin^ 1770 ^, and af- 
terwards in a simpler form by Euler, in the (Acta Peirop» 
Ann. 1777)9 as we are informed by le Gendre, in his Essai 
sur la Thcorie des NomhreSy at page <202; where there is 
also given a demonstration for the same particular case. Le 
Gendre has likewise in another part extended it to triangu- 
lar numbers, and this is the most that has ever been done 
by any mathematician. If therefore the ingenious author 
of the abovementioned essay has failed in his demonstration, 
he has the satisfaction of having failed in an attempt, in 
which many of the ablest mathematicians in Europe have 
succeeded no better than himself ; and if, on the contrary, 
he can clear up those parts, which appear at present to be 
defective, the greater degree of merit will be due to his in- 
genuity and ability, of which 1 have always entertained the 
highest opinion ; and 1 feel confident, that he will not mis- 
take my intentions in the following criticism, but rather at- 
tribute it to my love for mathematical truth, than to any 
invidious desire of criticising his paper. 

The first three propositions and their corollaries are in 
themselves correct, although I am at a loss to see in what 
manner they are intended to be applied to the general de- 
monstration. The first part that I shall examine is the con- 
clusion drawn at cor. 2 , prop. 4 . In cor. 1 of the same 
prop, it is proved, that which is taken to represent any 
aggregate of polygonals of the denomination m, is of the 
form ei=p + m — 5. s; and then in cor, 2, having shown 
that, every natural number is also of the same form, p +• 

#1 the^eonverse of the prop, is inferred to be true 
^ likewise; 
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likewiiB; nuisply, that every Dumber \% the aggregate of 
pofygonals. Now it is easily seen, that this is false reason- 
ing. Our author might, with as much propriety, have said, 
that every natural number is either even or odd, and every 
aggpregate of polygonals being also either even or odd, there- 
fore e^’eiy natural number is the aggregate of polygonals : 
or, to put it in a stronger light, every natural number is of 

the form p + tn — 2. and, every square number being 

also of the form p + « — 2. 5, therefore every natural num- 
ber is a square number. No person can for a moment fail 
of detecting in those two last cases the fallacy of this rea- 
soning, nor qf perceiving the strict analogy it bears with 
that made use of in the cor. abovemeiitionc*d. It is to be 
observed, that I do not object to the conclusion, but to the 
manner of obtaining it; for all that is drawn from the ^rst 
four propositions and their corollaries might have been 
granted at first as a postulate, if any use could have been 
made of it in the general demonstration. 

For unity is a polygon of every denomination, and eveiy 
natural number is composed of a number of units, there- 
fore every natural number is composed of a number of po- 
lygons of any denomination as, consequently every natural 
number is either a polygon of a given denomination m, or 
may be resolved into polygons of that denomination ; the 
number of those polygons being unlimited, as in the corollary 
alluded to. 

The next place, where any conclusion is drawn* b in the 
cor. to prop. 6, where it is said, that v = y + r, can be 
resolved into polygons, the number of which n 
e 4- y may be resolved into m polygous of the same deno- 
minatfon. Now either this supposition is necessary to com- 
plete thn demonstration, or it is not: if it is not necessary, 
i% ought to have been omitted ; if it is uecesssiry, it ought 
to have been shown (but it no where is ip the demon- 
stration) that s = y + t may be resolved into po- 

lygons, because the conclusion depends upon this.auppo- 
sit'ton, and if the supposition is /rue, the conclusion is true: 

^ 911 the contrary, if the supposition is fatse^ the conclusion 
must necessarily be so Itkevoise. This language is at all 
events too vague for mathematical reasoning. I am wtHiug 

to 
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to allow that, \f e can he resolved iuto m — / polygene. On Fer^’s^ 

€ +/ may be resolved into m polygons; but \f e cantiot be 

resolved into m—f polygons, what proof have we, that numbers. 

e +/* can be resolved into m polygons? And that there are 

many such cases is evident : thus, 1 4 cannot be resolved into 

less than three or m triangular numbers, nor 83 into less 

than four or m squares. 

This ought to be explained, the importance of the pro* 
position demands it, the last labours of Euler, Lagrange^ 
and le Gendre demand it also, and a few more pages may 
very well be afforded to complete the demonstration. 

The remaining part of the essay g^oes on to show, how 
any given number may be resolved into polygonal numbers 
of any given denomination ; but, from the examples there 
given, it does not appear to possess any advantage over the 
usual method of trials; and even if it did, it is of no use 
in demonstrating the proposition, for showing how a thing 
is to be done is very different from showing it may always 
be done. 

Upon the whole therefore we may conclude, that for the 
present, the celebrated theorem of Fermat is without a de- 
monstration, and that its importance, as containing one of 
the most curious properties of numbers, renders it worthy 
the attention of mathematicians. 


VII. 

Some farther Remarks on the Doctrmes of Chance, m a Let* 
ter from a Correspondent. 

SIR, 

_ lAVING observed a letter in the last number of your Certain doo- 

valuable publication, from a correspondent who has assumed 

the signature of Opsimaih, in which some doubts are express- a fonner con^ 

ed respecting the elementary Doctrines of Chance, and a *poQdeoc. 

request to yourself, or any of your correspondents, either to 

confute or to confirm his directions, 1 have ventured to offer 

the following remarks; though certaiiily with some dUBdeuee^ 
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being apprehensive from your having declined favonring at 
with your remarks, that your view of the subject might not 
be very dissimilar to your correspondent’s. 

The case Ob- Opsimath admits de Moivre’s first case, viz. that if any 
jectod to. were to undertake to throw an ace in one thiow with one 

die, be would have ^ of all the possible chances in his fa- 
vour, and tbe remaining ^ against him : but objects to the 
second case, viz. that, if he were to undertake ta do it in 
two throws with one die (or, which is certainly the same 
thing, in one throw with 2 dice) that the chances in his fa- 
vour are and f ^ against it ; alleging as a reason, that two 
equal chances arc twice as good as one, and that of course 
Attempt to dc- it should be -J-J- instead of This reasoning is correct if 
fend it. chances are of equal value : but this 1 apprehend is not 

the case, the second chance being less than the first by the 
probability of the first’s succeeding; and as a confirmation 
of de Moivre's doctrine being correct, it appears by the fol- 
lowing statement, that of all tlie 36 possible combinations 
with 2 dice, there are but 11 throws which give an ace or 
any other particular number. Let 1 die be called A| the 
other then ma^ be thrown with 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1 

o 

1 

3 

1 

4 

1 

5 

1 

6 

1 

1 

2 

2 

o 

3 

2 

4 

2 

5 

2 

6 

2 

1 

3 

2 

3 

3 

3 

4 

3 

5 

3 

6 

3 


4 

2 

4 

3 

4 

4 

4 

r, 

4 

G 

4 

1 

5 

o 

6 

3 

5 

4 

5 

5 

5 , 

6 

5 


6 

2 

6 

3 

6 

4 

6 

5 

6 

6 

6 


and again, as the chance of throwing an ace with one die is 
admitted by your correspondent to be and of nQt doing 
it the chance of not doing it with either of two dice is 
f X 7 and this subtracted from unity, which repre- 

sents the certainty of an ace being either thrown or not 
thrown, gives as above. 

The argament Opsimath farther objects to this statement, and says, if 
pmsued. proceed according to the above method, the probability 

of throwing an ace with one die in 6 throws does not amount 
to f, or fit certainty. Nor should it: for were this the case, 
he might undertake to pay any sum, provided he did not 

do 
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do it in G throws with 1 die, or in 1. throw withG dice, wh^h 
1 think he would be very unwilling to do. The fact is, that 
out of the 46656 possible combinations with 6 dice, there 
are 011 i y 31031 throws that produce an .ace, or any other 
particular number; which, if he will take the trouble, he 
may convince himself of, by trying all the combinations, as 
in the preceding statement of the Q dice, or according to the 
method before given, viz. 

Probability of not throwing an ace 


with 1 die 

• f of doing it 

i 

with 2 dice 




with 3 dice 

Hi 


with 4 dice JX i X jx 

TTyir 

tV.o 

witli 5 dice ^X^X JXfX^= 

nn 


with 6 dice J^X^X^X jX^Xt= 

nm 

imk 


With respect to throwing a head with a halfpenny in 2 SimllarreaBow. 

throws (or with 2 halfpence in 1 throw, being the same 

thing) it ought, according to his view of the subject, if I 1‘alfpeucc, 

understand him right, to amount to a certainty ; as there 

are but two ways in which a halfpenny can be thrown, and 

there being two halfpence to do it with. He appears how* 

ever to be satistied with de Moivre’s value of the chance. 

* ♦ 

viz. which is the true one, ibr in the 4 ways in which S 
halfpence may be thrown, there are only 3 which give & 
head ; for with the first 

may he thrown a head, and with the second a head, 

head, tail, 

tail head, 

tail. tail. 

I am. Sir, 

Your constant reader, 

and most obedient servant, 

B.H. 


10 , Millman Street, Be^ord Row, 
, 14 Sept. 1808. 


REMARK. 
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* REMARK. 

TLvnniailce B. H. appears to be led into an errour by supposing, that 
the chances for throwing an ace in six throws of one die and 
aevcnl thiows six thrOws of another, are the same thing with the chance of 
aaeSrw^f throwing an ace in six throws of two dice ; but this is not 
KiaatdScew the fact. Six throws of one die and six throws of another 
arc clearly equal to twelve throws of one die, and this 
chance I apprehend will not be denied to be equal to two. 
In throwing two dice tliirtj-six times, it appears by the ta- 
ble of B. H. himself, which is perfectly accurate, that the 
thrower may calculate upon throwing twelve aces, as he 
might by throwing one die seventy-two limes ; but here is 
the diflerence ; in throwing one die seventy-two times, he 
has a right to reckon on an ace being turned up in twelve 
of the throws ; in throwing the two dice thirty-six times 
however, he can reckon on no more than eleven throws in 
which an ace will be turned up, because in one of the 
throws two aces will come together, and consequently one 
will be lost, which evidently cannot be the case when the 
two dice are thrown in succession* . 

With regard to the throws of 9 halfpenny the reasoning is 
pradsely the same ; nor does Opsimath appear more inclined 
to acquiesce in the assertion, that the chance of throwing a 
bead w'ith one halfpenny in two throws is only ^ : though he 
would probably allow this to be the true value of the chance 
of throwing a head at one throw with two halfpence. C. 


VIII. 

Description of a scenre Sailing Booty or Life Boat. By 
Mr. Christopher Wilson, Richard Street, Commercial 
Road*. 

SlRp 

ifaMnitant Herewith you will receive drawings of a neutral 
self-balanced boat, with an explanation, which I re- 

a Trans, of Soc. of Aits, yoK XXV, p. 55. llie gold was 

iomdtoMr, Wilson for this inveiitioQ. 

quest 
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quest you will have the g^oodness to lay before the Socrafty 

for the Encouragement of Arts, &c., for their inspection 

and approbation. I have made the explanotion as dear as 

I can. Its construction will obviate the danger of its bang luadvaotsfat 

overset by persons crowding on one side, tn getting in or out 

of the boat; it will facilitate the landing of men on shore or 

in boarding ships, and will carry a much greater press of 

sail witho*ut danger. 

As to the building part, I think that may be easily vn* 
derstood. My boat was made by men that had never before 
seen a boat built, and 1 flatter myself the Society will ap- 
prove of it. 

1 am. Sir, 

Your most obedient humble servant, 

CHRISTOPHER WILSON, 

4 in Explanation of the Engrarirtf^s of the neutral^huilt 
baianced Bout. 

By the term neutral is meant, what is neither of the two MetlMS dr tok 
present modes now in use, i. e, clincher and carvel, but both 
united, viz. clincher in the inside and carvel on the outside, 
which neutralizes liotb the two into a third ; and ns every 
tiling has a distinguishing name, 1 have taken the liberty 
to present it to the public, under the name of a neutral 
boat. 

The two modes of clincher and carvel-built have each 
their separate advantages and disadvantages in regard to each 
other. 

1 shall begin with the clinclier first. As the sides of the AdvamrgpfiWl 
planlis are tirmly fastened to each other, by lapping over 
and ri vetting, they are much stronger than if the edges only 
butted ; and they have the {>roi»erty of being made tight 
without caulking, only in the buddings and keel seams, and 
are much lighter than carvel-built boats, and more adapted 
for many uses ; besides saving the difference between thick 
and thin plank. But they liave their disJidvantages also; itsilisadvaw- 
in tbk first place, both unfair sides and unfair water lines, 
which makes them liable to be injured by other bodies they 

come 
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cope in contact with, and hove the edges of the planks 
broke so as to make a leak*, M^hich would not happen to 
a smooth-sided boat, neither can the uneven side move so 
well through the water, on account of its various resist- 
ances f. They have also this disadvantage, that if damaged, 
they require the skill of a professional workman to repair 
them. • 

AdvatiteRKof carvel built boats have the advantage of having 

smooth sides and fair water lines, together with having the 
planks of an equal thickness all over^the boat, which makes 
them leas liable to receive injuries when meeting with other 
bodies, and more adapted to move in the water, by their 
fair sides and fair water rm(‘s. They are also more readily 
repaired : if a professional boat-builder is not at hand, it 
can be done by a common shipwright, or any workman tliat 
is used to wood work. 

Its dlsadvan- But they have also their disadvantages; in the first in- 
stance they are under the necessity of being built of plank 
of a great thickness to stand caulking ; at the same time 
they require larger timbers, which makes them heavy and 
unfit for many uses, and also a great consumption of timber 
on account of the thickness of the plank necessary. They 
are also more subject to leaks from various causes than 
clincher-built boats. 

Keiitral build- We will now look to the neutral system, and see if both 

their advantages are not united, and both the disadvantages 
got clear of. 

PI. IV, fig. 2, shows the section of the fore part of a 
boat. The longitudinal slips are represented lighter colour- 
ed, and placed over the joints whcie the edges of the planks 
meet; they must l)e livetted on to each adjoining .plank, 
near the edge, in the same manner as clincher-built vesf>els, 
with a sufficient quantity of b,luir, made of tar and flocks, 
such as is in common use in the north of England, (or any 

* In the next paragraph but one carvel built boats are said to be more 
subject to leaks. C. 

This does not appear to be the fact. Clincher built vessels are so 
tuperior to others in sailing, that, by an act of parliament passed^manj 
)ear8 ago for the prevention of smuggling! they were declared Ule^ be- 
yond certain dimensions. C. 


other 
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other caulkin^U between the slips and planks^ which will 
always keep them tight, as long as the boat remains un« 
staved, or the planks not worn through. These slips, each 
being rivetted to the two adjoining edges of the planks, as 
shown ill Fig. 4, will make the joint as strong as the joint 
of a common clincher-built boat, and as tight, without the 
risk of any external damage. These joints have also this 
advantage, that the planks will not have their sides bevelled 
oft*, but be of an equal thickness from edge to edge, which is 
not the case in clincher-built vessels, for at the ends they 
arc half bevelled away, so as not to bear clenching. By 
the neutral system two inches in the breadth of each plank 
will be saved in the laps, which may be considerable in the 
conversion of plank. 1 set little value on the slips, as there 
is always a sufticlency of waste in cutting the planks to a 
proper form. 

A boat of this construction has all the strength of one 
clincher <built, and can be made as light or lighter. It is 
free from the disadvantages of irregular outsides, and from 
the difticulty of repairing, which in this can be performed 
by any common workman in wood, as 1 have found by ex* 
perience. A boat built 4his way has a fair and smooth out- 
side, it has all the advantages of a carvel-built one, at the 
same time it is clear of the disadvantages of being loaded 
with unnecessary wood, which makes the carvel-work very 
heavy, the liability of leaks, and frequent want of caulking. 

There is one evil, which both carvel and clincher built. Comninii de- 
boats have in common, that of having keel seams, and a 
vacancy between the sand or garboard streak, and the upper 
part of the keel, which soon gets filled with dirt, and re- 
mains so, which naturally retains^ moisture, and speedily 
rots the wood. In this mode that evil is removed, by hav- 
ing the midship plank bolted on to the keel, wide enough 
to come over each side of the keel to clinch the slips on, 
tills not only removes the e^il, but saves a great deal of 
trouble in making the rabbets in the keel, and various be- 
vellings in the sand streaks, which must be done by a good 
workman. • • 

These boats require no larger timbers than common 
clijicfaer built boats* as the timbers need no greater notches, 

but 
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bot^ wtlb lbi» dtffimiioct that these Ctnibers ii>in eatch thef 
•lips that are vivetted over the joints of the plaoks each vray, 
and so the timbers and slips will brace one another, and add 
an additional strength; but in the clincher built boatsi the 
timbers catch the laps of the seams only one way, and eoii« 
sequently form no brace whatever. 

Applicable to All 1 need to explain ikrther on the neutral system is its 
barges, application. It can be applied to all open boats, of what- 
ever form or use, to all coal and other barges, lighters, or 
any vessels used in rivers or canals, and also to all large 
cutters and luggers, which are now clincher built. 

Explanatiim of PL IF, Jig. 1 , 2 , 3 , 4 . 

Explanation of Fig« is a bird's eye view of the boat, showing the pro* 
the plate. jectmg balance bodies, or hollow sides a h, one of which, a, 
is left open to show the partitions, which are placed oppo- 
site to each timber, and are water tight ; by this means, if 
one or more should be broken, the rest would keep the ves- 
sel buoyant. These partitions gradually lessen towards each 
end, where the planks unite, so as to make a similar ap-* 
pearonce to any other boat when in the water. 

Fig. 2, shows the depth and form of the cells or hollows, 
as they appear in a section of the boat ; also the manner in 
which the slips are placed over the joinings, or seams of the 
planks. 

Fig. 3, is a perspective view of the boat, in which a b 
. show the projecting balance bodies, or hollow sides, which 
would render the boat buoyant if her bottom was staved in«^ 
c, the lower part or body of the boat, from which the pro- 
jections commence ; d, the keel. 

Fig. 4, shows the manner in which the planks or timbers 
of the boat are nnited ; ef, are two planks of the boat ; g, 
the slip of wood placed orer and secured to them by 

the rivets A A. 

The section (Fig. 2], will best explain the nature and. 
utility of the self^belaoced boat. The balaoee bodies foriU' 
two separate holds^ to pot any thing in;, sueh as provision^ 
arms, &c., which are wanted to be kept dry, liaving locker 
lids, to open at the top of the diffevait partitiona in the 
hdds, as fancy or utibty may require.^ or pait of them 

may 
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Itifty be filled with cork shavingt^ and by that means, if 
the bcmt should ^happen to fill by any accident, she cannot 
aiiik. 

In the boat 1 have altered for Government, the 'balance Boats altered 
bodies (if the interior of the boat was filled with water) 
would exclude as much water, between the inside of the 
boat and the outside, as is equal to a body of water of 1 tun, 
lycwt, 2/)rs, which is a great deal more than the weight of 
tnen that will go in her, conseqaently they can run no risk 
whatever of being drowned \ and even if she had a hole 
through her bottom, she would always keep a sufficient 
height out of the water either for rowing or sailing. 

But the main object is to make her sail and row much 
faster than other boats, and both on calculation and trial my 
boat will be found to sail much faster, and with much less 
danger than other boats. 

1 now come to the advantage of rowing.— As the balance Advantage of 
sides project a foot beyond the resisting part in the water, * 

there is that leverage on the boat (over a common one), and 
also the same in the length of the loom of the oar, that 
is in the inside from the gunwale of the boat, which allows 
the whole of the oar to be lengthened, and by that means 
it describes a larger circle in the water, and makes a longer 
pull : the oars for the Government boat 1 have made ai^e 
lengthened from 14 to 18 feet. 

The experiment of having two spars fixed at a distance This may hm 
from a boat's gunwale, and the oars to work from them, 
has often been tried and found to answer, but this has a spars, 
great advantage over that method. 

There is another advantage or property which this boat Win not roll, 
has, she cannot roil at sea, but always keeps a level position “"J J^**‘*®*^ 
at far as the surface of the sea will allow; she may.heel but 
not roll, as the balances are always ready to catch either 
way, and the opposite one assists the other by its weight out 
of water and gravitation ; neither can this boat pitch like 
another, for 4ie balance bodies being out of the water, and 
the breadth of six feet only in the water, it can only act 
with a gravity on the water, equal to a boat of the weight 
of six .feet but as the resistance of the water upwards equiA 
to a boot of eight foot wide, 

VoL. XXI— Oct. 1808 . K 
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Or 1 may make this mechanical simile : Suppose a work^ 
man uses a chissel to smooth a surface of wood, by layini' 
too parent a stress on the tool it will go too far into the wood 
for him to force it along in the direction wanted, but put 
that chissel into a stock like a plane-stock, and set it to the 
depth required, then the stock will prevent its going too fat 
in, and he can work easily though the plane be pressed on 
ever so hard. A view of the engraving will elucidate this 
comparison, as the balance bodies lie parallel with the sur- 
face of the water lengthways. The national importance of 
such boats 1 leave to the public to decide. I must here ob- 
serve, that my plan contains two distinct and separate im- 
provements, viz. my neutral mode of building, and the 
application of the balance bodies. 

Two separate The first improvement relates to the buiidinff of boats, 
oTdiffJrafa^* barges, &c., in general. The second is only partial, ond 
plication. applicable to boats of peculiar descriptions or uses ; that is, 
all such as are wanted for dispatch, safety, or pleasure, or 
occasionally for life boats ; as there can be no question of 
the self-balanced boats, built upon my plan, rowing and 
sailing faster than other boats, and they may be used to go 
to sea when others cannot ; but the application of the ba- 
lance bodies is not meant as a general one, as it is not fit 
fjpT vessels of burden that are sometimes light, and at others 
heavy laden, when the difference of the draught of water is 
considerable. 

CHRISTOPHER WILSON. 


Opinions of the CERTIFICATE.— W e whose names are hereunto subscribed 

^ examined the boat building on Mr. Wilson’s plan, 

(which he calls the neutral plan) and are of opinion, that it 
will be attended with many advantages. 

The boats can be built as light us those that are clincher 
built,, preserving a smooth surface, and will not require 
caulking ; and they can be easily repaired by any carpen- 
ter. 

The advantage this boat possesses by having air gunwales 
are obvious, and from the partial trial we have had of the 
boat’s sailing which he has altered, we are of opinion, that 

bis 
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his imtirovement in the keel and formation of the boat's bot- 
tom will give her greater stability than other boats of the 
same dimensions, with the properties of sailing well and 
drawing very little water, 

MALCOLM COWAN, R.N. 
JAMES NICOLSON, R.N. 


CsENTLEMEN, 

PERINIIT me to present my thanks and acknowledg- 
ments for the truly polite and distinguished manner in which 
(though a stranger) you have permitted me to visit your 
Committee ;.the Society of which the same is formed 1 hold 
in the highest estimation, and have deeply to regret the dis- 
tance, that prevents ray offering myself a candidate for a 
seat among you. 

The last time I had the honour of attending your Com- 
mittee, Mr. V\'’il8on’s new life boat became the subject of 
discussion, tlie operation of which you did me the honour 
of re(|uestitig me to acquaint you of as soon as an opportu- 
nity presented itself for a fair trial of her at sea. 

About three o'clock in the afternoon of Friday last, the Trial of tlie 
tide being about quarter flood, and the wind at south-west, 
blowing excessively hard, an object was discovered in the 
ofling at about two leagues distance, bearing from the piers 
of Newhaven W. S. W., which had the appearance of a 
vessel waterlogged, and with only her foremast standing. 

This induced Mr* Thomas Tasker (the person whom I ap- 
pointed master of the boat, and which 1 have named the 
Adeline) with seven others, to put to sea, with a view of 
reiKlenng assistance to the supposed distressed vessel, and 
altliough the breakers were tremendous, and the sea with* 
out them running very high, the boat under the manage- 
ment of the crew beforementioned, ranged as coxswain, six 
titters, and a bowtnan, went out of the harbour in a V9ky 
lively style, and soon came up with the object in pursuit, 
which proved to be a beacon, or lighthouse, of a singular 
construction, triangularly built, and clench-board covered 
in its floating case, with a mast rigged out in the centre of 

K 3 * oae 
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ooe of the tides, and tnpposed to have brokea adrift from 
die enemy^s coast by the boisterous weather: finding its 
magnitude too vast for their strength to tow, and the even- 
ing approaching, they returned. Niunbers of persons were 
assembled on the piers to witness the action, power, and 
perfonnaoce of the boat, who were highly pleased and gra- 
tified. I was not present myself, but the next morning one 
of the crew was sent to me from Newhaven to thjs place, 
who stated, that the whole of them were so fully satisfied 
with the safety and superior powers of the boat, that tliey 
shall not be afraid to put to sea in any weather, when the 
distresses of their fellow creatures claim their exertions and 
assistance. They particularly observed, she, with the six 
oars manned, pulled extremely light and easy through the 
water, and that though the breakers they pulled through, 
and the heavy seas they rode over were awful, she did net 
ship ten gallons of water the whole trip, neither were the 
Ifr. Great- men wet on the seats. We have now at Newhaven one of 
mcb i^rfor Greathead’s boats, provided by subscription, but from 
the dUBculty of getting her to sea, and her weight and con- 
Structi<iii rendering it almost impossible to pull her through 
the broken water, it is very improbable she will ever be 
used. 

My opinion is, that Mr. Wilson^s boat will answer. Its 
cost I conceive will exceed £ 150 , including the building 
and fitting her out. 

I have the honour to subscribe myself with the greatest 
respect, 

Gentlemen, 

Your obliged and most 

obedient bumble servant, 
WILLIAM BALCOMBE LANGRIDGE. 

P. S. I should have observed, that the crew pulled her 
^^Tfi on at every sea, and that such water, as in general fills 
over the bow of ordinary boats, is received by the fore part 
of her flammings, or floor of extended sides, and sent or 
dispersed sideways. 
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IX. 

l)escription of a Capstan, that works without requiring the 
Messenger or Cable coiled round it to be ever /urged* Bg 
J. WiTLEY Boswell, Esq., of Clifford's Inn** 

. SIR, 

JL Reqirest you will lay before the Society of Arts, kc* the Ctpatan tbit 
. . r. . 1 . , . 1 1 * 1 .. not re- 

model of a capstan contnved by me, which works without quire ih«* mew 

requiring; the messenger or cable coiled round it to be ever •'■nger or cjAblo 

surged, an operation necessary with common capstans, which 

as always attended with delay, and frequently with danger. 

Capstans of this kind can be made by a common ship* 

wright, and would not be liable to be put out of order. 

They also would not occasion any additional friction or wear 

to the messenger orcable, in which particulars they would be 

superior to the other contrivance hitherto brought lorward 

for the «ame purpose ; they also would much facilitate the 

holding on. 

The great loss of time and great trouble^ which always Rtasnnsfornot 
attend applications to the Navy Board, prevent my attempt- 
ing to bring the matter before the public through that chan- 
nel, though 1 have had the most unequivocal approbation of 
4he capstan from the two gentlemen of that board best 
qualified to judge of it. I mention this, least it might be 
thought, that my not applying there first was from any 
doubt of the goodness of the invention. If the Society « 

should approve of the capstan, I will draw up a more minuta 
account of it fiir publication. 

1 am, Sir, 

Y oqr very bumble servant, 

J. W, BOSWELL. 

SIR, 

1 Have examiiued your modal of a capstan, whijcb is cal- Opbiiom rw 
culated to prevent the surging of the messenger when beav- apecting it# 

merit. 

P Tiapi of Soe- of Aiti, Tol. TtXVf p. 6S. f\a <hii ionatka the fold 
pMdil «« —ilti W Mr. BommI). 
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Ko friction 
between the 
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senger. 


ing in the cable, it certainly possesses great merit, and the 
idea to me is quite new. 

1 am, Sir, 

Your humble servant, 
WILLIAM RITLE. 

Somerset-place, November 19 , 1806. 

To Mr. Boswell. 


SIR, 

According to your desire, I transcribe the part of the loi- 
ter from Mr. Peake (Surveyor of the Navy) to me,, which 
relates to the capstan laid before the Society. . 

Extract of a Letter from Henry Peake, Esq^ 

** With regard to your ideas on the capstan; I have tried 
all I can to find some objection to it, but confess I 
hitherto have been foiled, and shall more readily forward 
** it, if it was only to supersede a plan now creeping into 
“ the service, more expensive, and much worse than one 
lately exploded.^’ 

As you and the members of the Committee have seen the 
letter, 1 imagine further attestation needless relative to it. 

I request you will mention, that all friction of the revolu- 
tions of the cable (or messenger) in passing each other be- 
tween the barrels of the capstan, must be effectually pre- 
vented by the whole thickness of one of the rings that passes 
betwixt each crossing. I add this because one of the gen- 
tlemen of the Committee wished to be informed on this 
point. 

I am, Sir, 

Your very respectful humble servant, 

J. W. BOSWELL. 


SIR, 

In obedience to your intimation, that a written explana- 
tion of the advantages to be obteuned by the of capstans 
* made 
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made according to the model, which 1 laid before the So* 
ciety for the Encouragement of Arts, &c., would be accept* 
able, 1 send the following, which I hope will make the sub- 
ject sufficiently clear. 

As few but mariners understand the manner in which Method of 
cables arc hauled aboard in large ships, it will probably ren- caWMontSIrd 
*der t)ie object of my capstan more manifest, to give some a ship, 
account of this operation.— Cables alcove a certain diameter 
are too inflexible, to admit of being coiled round a capstan; 
in ships where cables of so large dimensions are necessary, 
a smaller cable is employed for this purpose, which is called 
the messenger t the two ends of which are made fast together 
so as to form an endless rope, which, as the capstan is turned 
about, revolves round it in unceasing succession, passing on 
its course to the head of the ship, and again returning to the 
capstan. To this returning part of the messenger, the great 
cable is made fust by a number of small ropes, called nip- 
pers, placed at regular intervals; these nippers are applied, 
ns the cable enters the hawse hole, and are again removed as 
it af)proaches the capstan, after which it is lowered into the 
cable tier. 

The messenger, or any other rope coiled round the cap- Necemity of 
Stan, must descend a space at every revolution, equal to the 
diameter of the rope or cable used ; this circumstance brings 
the coils in a few turns to the bottom of the capstan, when it 
can no longer be turned round, till the coils are loosened and 
raisfid up to its other extremity, after which the motion pro- 
ceeds as before. This operation of shiftjng the place of the 
coils of the messenger on the capstan is called surging the 
messenger; It always causes considerable delay; and when Causes deity 
the ineasenger chances to slip in changing its position, which danger, 
sometimes happens, no small danger is incurred by those who 
are employed about the capstan. 

The first method that I know of, used to prevent the ne- First attempt 
cessity of surging, was by placing a horizontal roller 
neath the messenger, where it first entered on the capstan, 
so supported by a frame, in which it turned on gudgeons, 
that the messenger in passing over it was compelled to force 
upwards all the coils above the capstan, as it formed a new 
coil.* 


This 
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PistdYantagei. This violent forcing of the coils upwards along the barrel 
of the capstan not only adds considerably to the labour in 
turning the capstan, but from the great friction which the 
messenger must suffer in the operation, while pressed so hard 
against the capstan, (as it must be by the weight of the an- 
chor and strain of the men,} could not but cause a very great 
wear and injury to the messenger, or other cable wound round 
the capstan ; and that this wear must occasion an expense of 
no small amount, must be manifest on considering the large 
sums which the smallest cables used for this purpose cost. 
Second at- The next method applied to prevent surging was that for 
which Mr. Plucknet obtained a patent, the specification of 
which may be seen in the Repertory of Arts, No. 46. In 
this way a number of upright puppets or lifters, placed round 
the capstan, were made to rise in succession, as the capstan 
turned round, by a cirmlar inclined plane placed beneath 
them, over which their lower extremities moved on friction 
wheels; and these puppets, as they rose, forced upwards the 
coils of the messenger on the barrel of the capstan. 

This something This was a superior method to the first, as the operation 
better. forcing upward the coils was performed more gradually 

by it; but still the wear of the messenger from the lateral 
friction in rising against the whelps of the capstan remained 


Third at- 
tempt. 


Friction as 
great, and at- 
tended with a 
new inconve- 
nience. 


Advantages of 


undiminished. 

The third method used for the same purpose was that pro- 
posed by captain Hamilton. It consisted in giving the cap- 
stan a conical shape, with an angle so obtuse, that the strain 
of the messenger forced the coils to ascend along the sloped 
sides of the barrel. The roller first mentioned was some* 
times used with this capstan, of which a full account is in- 
serted ill the Repeitoiy of Arts, vol. 2. 

The lateral friction, and wear of the messenger against the 
w'hel])s of the capstan, are equally great in this method as in 
the others ; and it, besides, has the inconvenience of causing 
the coils to become loose as they ascend ; for as tbe upper 
part of the barrel is near a third less in diameter than the 
lower part, the round of the messenger, that tightly embraced 
tbe lower part, must exceed the circumference of the upper 
extremity in the same proportion. 

In the method of preventing the necessity of surging, 

which 
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whieh the model 1 have had the honour of laying before the tlia method 
Society represents, none of the lateral friction of the mewen* proposed, 
ger or cable against the whelps of the capstan, (which all 
the other methods of effecting the same purpose before men* 
tioned labour under,) can possibly tal:e place, and of course 
the wear of the messenger occasioned thereby will be entirely 
avoided in it, while it performs its purpose more smoothly, 
equally, and with a less moving power than any of them. 

My method of preventing the necessity of surging con- 
sists in the simple addition of a second smaller barrel or cap- 
stan of less dimensions to the large one; beside which it is to 
be placed in a similar manner, and which need not in general 
exceed the size of a half-barrel cask. The coils of the mes- 
senger are to be passed alternately round the large capstan 
and this small barrel, but with their direction reversed on the 
different barrels, so that they may cross each other in the in- 
terval between the barrels, in order that they may have the 
more extensive contact with, and better gripe on each barrel. 

To keep the coils distinct, and prevent their touching each 
other in passing from one barrel to the other, projecting 
rings are fastened round each barrel, at a distance from each 
other equal to about two diameters of the messenger aud the 
thickness of the ring. These rings should be so fixed on the 
two barrels, that those on one barrel should be exactly op- 
posite the middle of the intervals between those on the other 
barrel; and this is the only circumstance, which requires 
any particular attention in the construction of this capstan. * 

The rings should project about as much as the cable or mes- 
aenger from the barrels, which may be formed with whelps, 
and in every other respect, not before mentioned, in the 
usual manner for capstan barrels, only that I vv^6u1d recom- 
mend 'the whelps to be formed without any inclination in- 
wards at the top, but to stand upright all sound, so as to form 
the body of the capstan in th^ ^hap^of a polygonal prism, if 
the intervals between the whelps are filled up, in order that 
the coils may have equal tension at the top and at the bot- 
tom of the barrels, and that the defect which conical barrels 
cause in this respect may be avoids. 

The small barrel should be furnished with falling palJs as 
well* as the large one; a fixed iron spindle ascencGng from 

ihB 
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the deck will be the best for it, as it will take up less room. 
ThisiSpindle may be secured below the deck, so as to bear any 
strain, as the small barrel need not be much above lialf the 
liei^ht of the larf>e barrel ; the capstan bars can easily pass 
over it in heuvinf^ round, when it is thought fit to use cap- 
stan bars on the same deck with the small barrel. As two 
turns of the messenger round both barrels will be at lejast 
equivalent to three turns round the common capstan, it will 
hardly ever be necessary to use more than four tiiriis round 
the two barrels. 

The circumstance which prevents the lateral friction of 
the messenger in iny double capstan is, that in it each coil 
is kept distinct from the rest, and must pass on to the second 
barrel, before it can gain the next elevation on the first, by 
which no one coil can have Uny influence in raising or de- 
pressing another; and what each separate coil descends in if 
single revolution, it regains us much as is necessary in itjs 
passage between the barrels, where in the air, and free from 
all contact with any part of the apparatus, it attains higher 
elevation without a possibility ol‘ friction or wear. 

1 have described iny double capstan, as it is to be used in 
large vessels, where messengers are necessary, from the great 
size of the cables; but it is obvious that it is equally appli- 
cable ill smaller vessels, us their cables can be iiiunaged with 
it in the same luanner as is directed for the messenger. The 
same [irinciple may also be easily applied to windlasses, by 
having a small horizontal barrel placed parallel to the body 
of the windlass, and having both fitted with rings, in the 
same way as the capstan already described. The proper 
place for the small horizontal barrel is forward, just before 
the windlass, and as much below its level as circumstances 
will admit; it should be furnished with catch-palls as well 
as the windlass. . 

Beside the advantages already stated, my proposed im- 
provement to the capstan has others of considerable utility. 
Its construction is so very simple, that is no more liable to 
derangement or injury than the capstan itself. Its cost can 
be but small, and every part of it can be made by a com- 
mon ship carpenter, and be repaired by him at sea if damaged 
by shot. ' It will take op but little room, only that of a half 

barrel 
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barrel cask ; and it is of a nature so analogous to that kinSl 
of machinery, to which sailors are accustomed, that it can 
be readily understood and managed by them. 

In order to render the description of my double capstan 
more clear, 1 annex a sketch of it, as fitted up in the man- 
ner proposed. 

• I am, Sir, 

, Your very respectful humble servant, 

J. WITLEY BOSWELL. 

Reference to the Engraving of Mr. Bosweirs improved 

Capstan, to prevent the necessity of surging*, Plate 4, 

Fig. .5. 

A Represents the larger or common capstan used on board Explanation oT 
ships. 

B Another capstan of less dimensions, placed in a similar 
manner. 

C The coils of the messenger passing alternately round 
the large and small capstans, but with their direction re- 
versed on the different barrels, so that they may cross each 
other in the interval between them. 

D D D D Projecting rings round each capstan or barrel, 
so fixed on the two barrels, that those on one barrel should 
be exactly opposite the middle of the intervals between 
those on tlie other barrel. 


X. 

Letter from Dr. Beddoes on certain Points of History, re- * 
idtive to the Component Parts of the Alkalis, with observa- 
tions relating to the Composition of the Bodies termed 
Simple. 

To Mr. NICHOLSON, 

Pear Sir, 

X Never regarded the base of the alkalis as belonging to Alkalis not 
the metallic order of combustibles, or projected their 
^ ductioQ 
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MalH^ duction by galvanism or electricity. But long ago, on eon* 
iia^i »i^ra- Other substances in opposition to oxigen it 

fed with oxi- very naturally occurred, that, since alkalis and earths would 
Dot burn or absorb oxigen, they might be already saturated 
with it. This investigation, caused by Tondi’s paper, would 
have been, bad it operated at all, a discouragement to 
the idea, which was certainly formed on different grounds, 
and existed, I believe, prior to my acquaintance with those 
facts. Such as it was conceived, it happened to hie long af- 
terwards thrown oat in an essay on the arrangement of bo- 
Arnngect with dies on the principle alluded tb above. As a distinct fourth 
bodies I had aiTanged together barytes, strontites, 
class of bodies, potash, soda, lime, magnesia, alu mine, jargon) tes, silex, &c.. 
Query re9]iect- adding this query “ Does the mode of union of their ele- 
ments render them nonoxidable ? or have they already oxi- 
gen or pho oxigen closely combined?’* and again “ If fu- 
ture experiments sliould accomplish the oxidation of any of 
the bodies of the fourth class, such bodies must be transfer- 
red to the third'class (termed philoxigenous). Should it be 
discovered, that oxigen enters into their composition, the 
terms philoxigenous and misoxigenous must be changed*.*’ 
I had observed, p. 218, that, “ more than mere classifica- 
tion, I had it in view to place under ilie reader’s eye certain 
probabilities, that might lead to the analysis of diflerent 
bodies, at present considered as simple.’* This application 
of electricity is a project, which has lain on the surface of 
chemistry for above twenty years. I have taken all oppor- 
tunities, public and private, of pressing its execution. *1116 
bodies I have been accustomed to name as the proper subr 

. . iects for trial were the fusible combustibles, as sulphur and 
proper tor this. •» 

Tried by Mr.* phosphorus. A gentleman, lUustnous for bia late success m 
these researches, some time ago mentioned to me his having 
A gas libera- made this experiment with gdvanisro. The result was the 
liberation of some vapours or gas, which disappeared again 
before the body congealed. The mode of investigatioq 
should, in my opinion, still be prosecuted urith a much 
higher power than has yet been employed. 

Metals and As an incentive and a clew to experiment (which is the 
5S22^**b« hypothesis) I beg leave to repeat, that miait 

* Co&tribuUons to phyi.and ned. Kntaltdge, p. 239. 
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and oihrr « omhuntihles may be formed of hidroi^cn and azoie* of hi- 

, * I 1. 1 1 flrogon and iii- 

The oi>!rrioJi tias gained some countenance from the analogy trogen. 

between vuUiile and Jixed alkalis, together with the iden- 

tidcatioii of the base of the lixed witli metals. The reported ^ 

amalgamation of the base of volatile alkali with quicksilver 

is an important link in the same chain of ideas; though the 

amalgamation of charcoal with iron, &c. may be opposed, 

unless charcoal prove a metallic oxide or hidrogenate. 

One cannot proceed far in this train of speculation with- 
out getting the prospect of all nature as consisting of two 
elements, oxigen and hidrogen. 

In respect to heat, light, electricity, galvanism, and mag- Heat, light, 
netism, I see not the smallest reason to regard these as distinct 
substances, oviother than as powders or influences, if we are netism, not 
not to follow Berkeley. We have no right to consider any any^SJing but 
property whatever as essential to matter. We have there- powers, 
fore no criterion of materiality. Yet it appears to me, that Perhaps gravi- 
the absence of gravitation is a much stronger negative ar- only 

gument *than any positive yet produced : and J have no niatVer!” ^ 
doubt but all those who have set themselves to weigh caloricy 
under the notion of its being a separate substance, have 
been miserably disappointed at the result of their experi- 
ment; and that, had the result been opposite, they would 
have triumphed, and justly, in this proof; for it must have 
been recei/ed as decisive. Have not adversaries a right to 
retaliate? 

The genius of accurate experimental investigation may be We msy beou 
now in the art of striding from inanimate to living nature ; lahii^g a * 
very soon afterward one may venture to predict, that other knowiedits of 
influences, offering other means of analysis, will be disco- 
vered, less extensive probably than heat, and more so than influen- 
magnetism, and constituting the diflerence between the par- ces, affurding 
tides of matter as they happen to be engaged in one class anabs"s,^*rb^ 
of compounds or the other. The Archaeus, vital principle, discuvered. 
Mr, Hunter’s materia vitae diffusa, &c„ will perhaps come Amicipaiwns 
to be considered as anticipations (clumsy and illogical ones ^ 
indeed) of such influences. 

I am, dear Sir, Yours respectfully, 

\OtiSept. 1808. THOMAS 6EQDOES. 

XL 
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XI. 

Analym of some metallic Svlphurets. By Mr, Gueniveait, 
3Iine Engineer *. 

Several chemists, particularly Messrs. Prousl and 
Hatchett, have paid attention to metallic sulphurets. The 
first of these gentlemen has shown, that certain metals, as 
iron, copper, and lead, combine with sulphur in the metal- 
lic state and in a constant proportion. Mr. Hatchett has 
given an analysis of the magnetic pyrites, which he consi- 
ders as a sulphuret of iron at a minimum, and that of se- 
veral common pyrites, in which he finds other principles 
beside iron and sulphur. The experiments of these two 
scientific gentlemen however have not impressed convictio*u 
on the mind of every chemist; and some appear still to ad« 
niit the presence of oxigen in sulphurets of iron. They 
found their objections chiefly on this, that Mr. Proust em-r 
ployed the method of synthesis, which always leaves some 
uncertainty in the proportions : and that Mr. Hatchett as- 
certained the sulphur only by means of sulphate of barytes, 
respecting the composition of which some uncertainty still 
remains. Hai'ing had occasion to analyse certain metallic 
sulphurets, I determined their elements with a great deal 
of cure, in order to satisfy myself on the points just men- 
tioned. 

The specimen of sulphuret of iron, on which I made all 
the experiments 1 am about to describe, was amorphous, 
without any mixture of gangue. Its colour was the com- 
mon bronze yellow of iron pyrites. Various preliminary ex- 
periments convinced me, that this mineral contained no 
eatthy substance, and no other metal than iron. I shall 
now proceed to describe the methods 1 employed to deter- 
mine with precision the quantities of iron and sulphur they 
contained. 

* Journal des Mines, vol. XXI, p. t05. A translation of a paper 
by Mr. Gueniveau on the Desulphuration of Metals, in the same work, 
was given in our Journal for November last, vol. XVlll, p. 1^7. 

L Examiftution 
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I. Examination for the iron, 

1. I boiled a mixture of nitric and muriatic acids on five Analysed, 
grammes [77 grs.] of powdered pyrites. The sulphur was 
completely burned, and the solution was complete, except 
' 0*0] of a grumme of silex. The oxide of iron precipitated Prectpiutad by 
by ammonia and heated red hot weighed 3*35 gr. : which in- 
dicute, Supposing the proportion to be 148 to 100, gr. 
of metallic iron, or 45 per cent. 

Another experiment made in the same manner yielded This repeated, 
me 3*34 gr. of red oxide of iron ; which coincides with the 
preceding. 

3. I roasted 20 gr. [308 grs.] of the same pyrites. After Roasted, 
being exposed some hours to a pretty violent heat, the weight 

was reduced to 13*24 gr. : so that 100 left only 66*2. 

Of this residuum I dissolved 5 gr. in nitromuriatic acid. Residuum dis* 
Muriate of barytes producing no precipitate in this solution, 

I concluded, that the roasting had been complete, and the No precipitate 
pyrites reduced to pure oxide of iron. Besides, on com- 
paring the w'eight of the resitliium of 5 gr. of pyrites, being 
3*31 gr., with that of the oxide of iron obtained by the ex- 
periment above, namely 3*34 gr., there can be no doubt, 
but the whole of the sulphur and sulphuric acid were vola- 
tilized. This new method of computing the quantity of 
oxide of iron leaves no doubt respecting the proportion of 
metal in the pyrites, being equally indicative of 45 per cent 
of metallic iron. 

4. I fused the roasted pyrites without any addition in a Roasted pyritw 
crucible lined with charcoal, in order to obtain the metal, fused without 
The button amounted to 70*2 per cent, without any scorice. “**‘***’^®“* 
Deducting 3 per cent for the carbon combined with it, we 

shall have tig* I of iron from 100 of roasted pyrites, and from 
100 of pyrites in its native state 45*08 of pure iron. 

From the four experiments here mentioned it follows, Contained 0*45 
that the sulphuret of iron contains 45 hundredths of me- meiiUic 
tallic iron ; and I do not think, that any errour can have 
taken place to the amount of one hundredth. 


II. Examination 
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IL Examinaii(m Jbr the sulphur. 

DinolTcd ia 1. Having dissolved 5 gr. of iron pyrites in nitromuriatit 
prSpiiaid by assistance of heat, I dropj^ into the solution 

muriate of ba- muriate of bafytes, till no more precipitate was formed, 
rytes to ascer- s^ipjjate of barvtes subsided to the bottoro of the ves- * 
tity of lulphur. sel ; and, having poured off the clear liquor, 1 added some 
distilled water, in order to wash off any foreign salts. 1 col*^ 
lected the sulphate on a filter. Having dried it, first with 
a gentle heat, increased afteiward to redness, and burned 
the filter separately, I found the weight of the sulphate of 
barytes, deducting that of the ashes of the filter, was ig*l 
gr., or 382 to 100 of pyrites. 

2. It might be suspected, that the preceding result was 
too small, on account of the state of ebullition in which 1 
had kept the solvent, which might have carried off in vapour 
a portion of the sulphuric acid formed. 1 thought it right^ 
therefore, to make another experiment, employing a morfe 
moderate heat. 

Treated with Accordingly I treated 2*5 gr. of the same pyrites with di- 
acwSiagenilf ^**1^*^ nitric acid, heating it gently. The whole of the sul- 
heat. phnr however was burned except about 0*03 of a gramme 

that remained undecomposed. From this solution I ob- 
tained 9*71 gr., or 388 per cent of sulphur of barytes, cor- 
responding to 54*3 of sulphur ; and, on taking into the ac- 
count the residuum abovementioned, we shall have 54*8 of 
sulphur in a hundred parts. 

This result I consid^ as more accurate than the preced- 
ing. 

P‘55 of ittl- The experiments 1 have related clearly show, that the 
phur. sulphuret of iron analysed contained about 45 peir cent of 

metallic iron, and between 54 and 55 per cent of sulphur, 
results which differ very little from those of Mr. Hatchett. 
It is difficult then to conceive, that iron pyrites contain 
, oxigen, and the quantity corresponding to all the mistakes 
that could possibly have taken place oanpot be many hUBr 
dredths. 


Component 
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ConpODent parts of iron pyrites. 


Metallic iron •••••••••••• 45 

Sulphur 55 


100 » 

Sutpkuret of copperm 

Ittessrs. Lelievre and Gillet-LAumont, mine-counsellors, Sulphurat ol 
having had the goodness each to present me with a sped- 
men of snlphuret of copper, 1 shall proceed to give the re* 
suits of my analysis of this mineral. 

1. Siberian sulphuret of copper from the collection of 
Mr. Lelievre. Spec, gravity 5*22. 

Five grammes of this mineral treated with nitromuriatic Treated with 
acid assisted by heat were reduced to 0*51 of a gr» of sul- 
phur nearly pure. Calcination left only 0*04 gr« of oside, 
which was completely redissolved. 

The solution precipitated by muriate of .barytes let fall Precipitated bf 
4*01 gr. of sulphate, corresponding to 0*56 of a gr. of sttl- ” ^ ^ 
phur. This brings the whole quantity of sulphur to 1*03 
gr. The iron was separated from the copper by ammonia. 

The precipitate, well washed and dried, weighed 0*08 of a 

The brown oxide of copper precipitated by potash weighed 
4*65 gr., answering to 8*72 gr. of metallic copper. 

1 convinced myself by various experiments, that the spe* No earth, laad^ 
cimen subjected to analysis contained no earthy substance, * 

lead, manganese, or antimony. The small quantity of iron uttieoxido 
existing in it appeared to me even to be included in small of iron iorai^ 
fissures, in which its oxide is easy to be percrived: it cannot 
therefore be considered as an essential poxt of the composi* 
tion of sulphuret of copper. 

The results of this analyms are 


Metallic copper 74*^ 

Sulphur 80-5 

Oxide of iron •••••••••• 1*5 

Lou S‘4 


lOOf 

The espeiiiaeDttlnMdttio fhecouraeof themalyaUlead 
me to tliiok* tint pmt of the lou frfl on the ct^tpur. Mot- 
•rithittn^pg tine burever, the ptoportum ^ nilphw W 
Voi» XXL-Ocv. }808. t toppto 
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copper differs very little ffott thet of ^*to 100 given by 
Mr. Proust. 

Fused in char* This sulphurct of copper, Mng subjected «o a very vio- 
lent fire in a crucible lined with charcoal, was fused, and 
lost but per cent of its weight. Its aspect was not al- 
tered, only a few small gMnileS of copper were perceptible 
towavd the bottom of the button. 


0 . Siberian sutphurei of copper from the collection of 
Qilkt^Idmmoni. 

Another spe- This specimeuv though in appearance very homogeneous, 
ciiiM mixed notwithstanding mixed with a great deal of quartz. ii» 
wit quarts. places it struck fife with steel. 

Aoslyiit. I ieparated the copper fimn the iron by sulphuretted bi» 
dfOgotN The precipitate, calcined, redissolved, and treated 
with caustic potash gave me d gr. of oxide of copper firom 
fi of the miiMiul. 1 ftnind in it no other metd but copper 
andirea. 

The lesults were 


Component Metallic copper *••••••# 47 

Sulphur* 13 

Billceeue residuum 

Lhae 7 

Bed oxide of iron ••••*• 9^3 


101-3 

Freportioas of It is to be observed here, that the presence of the differ 
snetarno^'‘ar^ rent substasRces fimigu to the sulphuret of copper did not 
fected by fo- affect the proportionB of liie copper to the anlpbur, which 
•uncm?'*' ** evidently that of 100 to 28 . The irem probably is aot 

combined with the sulphured but with the silex a^ lime 
forms its gangue. 


Copper pyrites. ^ 

fyritou* cop- I. Copper pyrites'^ of Sainbel from the collection of the 
Council of Mihes. Spec, gravity 4-lfi. 

The specimen 1 subjected to analysis was amorphous, but 
without mixture ef gangue^ Its colour was a greenish 
ydlowbmnae. 1 aicMtaiw^ compomtma in two d^ 
Wtthoio. 

Hi 
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Iflt analysis. Five grammes of this mineral, powdered, Treated with 
and treated with nitroinnriatic acid, were very easily attack- 
ed by it. The residuum, weighing 1*13 gr., was reduced 
to 0.08 of a gr. by calcination ; and an addition of fresh acid 
left only 0*04 of a gr. of quartaose gangue. 

Muriate of barytes threw down firom the solution a preci- Precipitated 
of sulphate weighing 5*5 gr., corresponding to 0*77 
of a gr. of sulphur. Tliis quantity, added to that already ’ 
formed, gives 1*82 gr. for the whole of the sulphur it con- 
tained. The copper was precipitated by sulphuretted hidro- by^ 

gen, redissolved, and precipitated alresh by caustic potash, 

The brown oxide obtained weighed 1*88 gr., and contained 
nearly 1*5 gr. of metal. 

The potash had dissolved about 0*05 of a gr. of oxide of 
xinc. The red oxide of iron weighed 2*26 gr., correspond- 
ing to 1*53 of metallic iron. 

Rc&ylis, 


Sulphur r • 36*3 Compontnl 

Copper 30 Pwti. 

Metallic iron 3l 

Oxide of zinc ] 

Gangue 1 


2d analysis. The same substance was treated With nitric Treated with 
acid assisted by heat. nitric add. 

First residuum, 2*35 gr. reduced to 1*86 gr. by calcinn* Residuum 
tion. The nitromurmtic acid left of this only 0*23 of a gr.^ Jrol^fdth 
containing only 0*a4 of a gr. of gangue* aqua regia. 

The weight of the sulphur separated from these residuums Precipitated by 
was 0*83 of a gr. The solution gate a precipitate of 5*91 ^ 

of sulphate of barytes, containing 0*89 of a gr. of sulphur, ^ ^ ^ 

and making the whole amount to 1*75 gr. 

. The copper was dissolved by ammonia, and the oxide of CopperdiasolT* 
iron separated from it by several operations. The oxide 
copper precipitated by potash weighed 1*9 gr., answering to leparated; 
1*52 gr. of the metal. 

The red oxide of iron weighed 2*47 gr., and contained 
1*66 gr. of pure iron. 

I likewise found traces of zinc. 

L2 
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Result* 


Component 

parti* 

Sulphur 

•••35 

Copper 

• • • 30*5 


Metallic iron 

Some traces of zinc 

* • • 33 


Gangue 

• • • 1 

99-5 


If we take a mean of the results of these two anillyses, wis 
shall have as very probable proportions* 

Mean of the Sulphur 36 

analysis. Cofper 30 

Metallic iron 

Gangue 1 

Zinc 1 


100 


Another spe- 
•kmen. 


Treated with 
aqua regia. 


Precipitated 
by muriate of 
bsu7tesy 

and sulphuret- 
Sed hidrogen. 


IL Copper pyrites of Baigorry. 

For the two following analyses I employed pieces of ore 
that were sufficiently pure, though mixed with quartz. 

1 st analysis. Five grammes reduced to powder were sub** 
jected to the action of nitromuriatic acid. The first resi- 
duum, weighing 1.72 gr., was reduced tp 0*73 of a gr. by 
calcination. An addition of acid left only 0*54 of a gr., 
and of these 0*46 were found to be gangue, after the sul- 
phur had been burned. 

The muriate of barytes precipitated from the solution 3*6 
gr* of sulphate, corresponding to 0*5 of a gr. of sulphur. 
The whole of the sulphur therefore was 1*57 gr* 

Sulphuretted hidrogen was employed to separate the cop- 
per* The brown oxide of this metal, precipitated by pot- 
ash, weighed 1*69 gr., and consequently contained 1*35 of 
metal. The red oxide of iron obtained weighed 2*19 gr*, 
corresponding to 1*49 gr* of metallic iron. 


Result* 


Component Sulphur 31*5 

l***^^* Copper 27 

Metallic iron • • 30 

Gangue *•••***•••*.*• 8*5 


97 

2d analysis* 1 treated 5 gr* of the same substance in th# 

same 


Analyiii re- 
peatad. 
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same ^vay. 1 separated by calcination 0*34 of a gr» of bvlU 
phiir. The gangue weighed 0*4S of a gr. The sulphate of 
barytes obtained weighed 8*88 gr., corresponding to 1*24 gr« 
of sulphur. The whole of the sulphur therefore wasl*58 gr. 

The brown oxide of copper weighed 1*73 gr.; the red 
oxide of iron, 2*l6 gr. 

Resuli* 

Sulphur 31*5 

• Copper ...... 28 

Metallic iron • 29 

Gangue 9 

97-5 

Mean proportions^ 

Sulphur 31*5 

Copper ...... 27*5 

Metallic iron • • 29*5 

Gangue .. 9 

97*5 

I have reason to think, that the proportions of sulphur are Sulphur not 
rather too small, because all the methods employed never give atcemlnedt 
the whole of this combustible. 

When metallic sulphurets are treated with nitric acid di» aud generally 
luted in water, the sulphur remains mixed with the metals, tSm^he'iruSu 
which become oxided during the evaporation. All the oxi- 
gen added diminishes the quantity of the sulphur. By em- 
ploying nitromuiiatic acid and boiling, this inconvenience is 
avoided ; but sulphuric acid may be carried of in vapour* 

Wlmtever method we adopt, the quantity of sulphur ob- 
tained may always be considered as below what really exists* 

Notwithstanding the errours unavoidable in analyses, it is Proportionf of 
easy to perceive, that the relative quantities of sulphur, cop- per^ana^roiT 
ppr, and iron, are nearly the same in the two specimens of nearly uni* 
copper pyrites. Setting aside the gangue, and reducing the 
proportions to hundredth parts of pure ore, we find 

Sulphur. Copper. Iron. 

In the copper pyrites of Sainbel 37 30.2 32*3 

In that of Baigorry .......... 35 30*5 33 

Mr. Proust has shown, that the copper pyrites contains A mixture of 
•ulpburet of copper completely formed, and he considers 
(Ibis* mineral a mixture of the twp snlphurets of copper 

and 


Component 

parts. 


Mean of the 
two analyses* 
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and iron. Thjs opinion appears to me very probable : though 
perhaps we have not sufficient grounds to assert, that the 
sulphuret of iron exists in it in the same state of combina- 
tion as that, which constitutes native iron pyrites. 

Analysis of Mr. Chenevix obtained from a specimen of copper pyrites 

'nearly'siiiSlar copper, and 53 of oxide of iron, corresponjJ- 

ing to 35 of the metal. I likewit^e found 30 per cent of cop- 
per in a piece of yellow ore from Chessy. On comparing 
these results with those above given, I was struck with the 
proportion that exists between the elements of a mineral 
generally considered as varying greatly in its composition. 
The difficulty of distinguishing it from iron pyrites may 
have contributed to this opinion : but I am inclined to think, 
that, when copper pyrites is completely homogeneous, and 
Jrhis^onfirms not decomposed, its composition is the same, from whatever 
uniformity. obtained; and that it may be considered as a 

mineraloglcal species, ^certained and determined by che- 
mistry. 

This however isbut a simple copjecture, on which nothing 
positive can be said, till we have a greater number of analy- 
ses made on well marked specimens free frpm any mixture. 


XII. 

Analysis of a Carbonate of Lime from J^€Styi\ by Mr. Beb^ 
THIEB, Mine Engineer*. 

The carbonate I HE carbonate of lime from the mine of Pesey is found 
described, ip geodes grouped comfusedly with quartz, and sometime^ 
with lenticular 'polishing spar; Its specific gravity is 2 * 07 . 

Its figure is that of the primitive rhomboid of . common 
carbonate of lime. It may be split with great facility, and 
divides in the direction of its longer diagonals. AH the faces 
are covered with striae in this direction. 

Its hardness is much greater than that of common car- 
bonate of iioie, which it scratches. It even scratches arra- 
goiiite. The pieces found on the heaps of rubbish, that 
^ve remained long exposed to the air, hare the brown co« 

a Annaks de Chimk, vol. LVlIl, p, §7. 

lour 
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lour of iron ^r. It if fonctiinef perfoctlj 
but most commonly it haf a oligbt ydlouriah tkitf hecomiti 
opake* and is covered with a brown oxide, as it if tdeoMBi^ 
posed in the damp parts of the mine. 

Before the blowpipe it becomes black, and is sligpli^ aU 
4eied. It scarcely eiiervesces with acids, unless previously 
pondered. 

Having powdered end sifted it, 1 took 6 grammes {77 Analysed, 
grains], on which 1 poured strong nitric acid* Ob a|iplyiiig ^litric «id 
a gentle heat, the effervescence immediately became very 
brisk ; nitrous gas was evolved ; and the ^wder assumed a 
brown colour* Having evaporated to diyni^ I poured on 
fresh acid, and repeated the same operation* 

1 next dissolved the whole in muriatic acid, evapomted Withmuriatis^ 
gently to expel the excess of acid, and llien disaoWed in wa» by^Tussiaic^ 
ter. The solution, which was of a li^t yellow, was preci* 
pitated by prussiate of potash* The resuit was a deep Une 
prussiate, which was Altered and wariied* 

The solution, completely neutralized, was predpitated anti by oxalate 
by OKalate of ammonia, and yielded oxalate of lime, which, 
when washed and dried, weighed 3*95 grammes* 

Caustic potash threw down from the liquor a copious Caustic potaab 
white flocculent precipitate, which, when washed, dried, 
and calcined in a red heat, weighed,,0*5 of a gr* This sub- 
stance, which was of a fine white colour, dissolved entirely 
in sulphuric acid, and yielded a bitter salt. Carbonate 
of ammonia did not precipitate it ; therefore it was magne- 
sia* 

The prussiates when dried were strongly calcined, and Iron oxidv^, 
the residuum oxided to a maximum by nitric acid. 

The oxides were redissolved in muriatic acid ; evaporated Hissoived in 
gently to neutralize them ; and then diluted with a large ’**^*‘*« 

quantity of water. No residuum was left. 

This solution was precipitatkl by carbonate of potash, sa- ^^^V^**' *®** 
turated, and afterward filtered. ’ 

The carbonate deposited on the filter was redissolved in redissoivcdaad 
muriatic acid, precipitated gfresh by carbonate of potash, 
saturated, and filtered* 

Tl)e two ditered liquors being mixed together, they were Liquors evapo^ 
•ulgected to evaporation for al^ut two hours, when they 

deposited 
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deposited a slig^htly yellowish white substance, which« when 
washed and dried, weighed 0’l6. Before the blowpipe it 
immediately became black, and communicated a violet co- 
lour to borax. In nitric acid it redissolved with efferves- 
cence ; the nitrate grew black on drying; and the residuum, 
treated with muriatic acid, gave out oxigenized muriatic 
acid, and produced a brown colour, which heui remcned. 
Lastly, prussiate of potash threw down from the muriatic 
solution a white precipitate, without any perceptible mix- 
blue. Thus there can be no doubt, that the carbo- 
nate deposited by ebullition was carbonate of manganese. 

The supernatant liquor contained nothing more. The 
carbonate remaining on the filter was red. This was dis- 
solved in muriatic acid, and precipitated by prussiate of pot- 
ash, which produced a blue prussiate of iron, weighing, when 
well washed and dried, 1*9. 

The carbonate Five grammes of the carbonate were calcined in a cruci- 
calcined. ^ water and car- 

bonic acid. 

This substance therefore contained, in ] 00 parts. 


Component 

paui. 


Lime 43*5 

Magnesia 10 

Black oxide of iron R 

W hite oxide of manganese - • 2 

Water and carbonic acid • • • » 36*5 


A compound Thus the four carbonates of lime, magnesia, iron, and 
mt^' manganese, which sometimes occur separately in nature, are 
found united together in the substance, of which an analj^- 
sis has just been given. I do not think there can be any 
doubt of the presence of the manganese. In one experiment 
I found four per cent of this metal in the state of white ox- 
ide : but I have preferred giving the proportion above, which 
consequently is a minimum. 

These carbo- If the results here related be exact, we may conclude, 
SlmpoundS!^ carbonates of lime, magnesia, iron, and manganese, 

may be found in nature in various proportions ; so that it is 
no wonder we meet with iron spars without manganese, ^nd 
othiera mixed with mimg&nese alone, without lime of mag- 
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Desia# The analyses of these substances become so much 
the more interesting to the metallurgist^ and we see clearly 
one source of the difference, that may exist between iron 
spars. 


^ XIII. 

Chemical Examination of the Stalk of Indian Com^ Tea 
Maps Lin. 9 to ascertain whether the Saccharine Matter it 
contains be capable of Crystallization; by Mr. V. Auarii;, 

Apothecary at Valence^ Department of the Dr6me \ 

iu 

If it can be said with truth, that our physical knowledge Analysis of Yap 
of vegetables ’is a complete science, their analysis indivi- 
dually is far from having attained this desirable end. The ^ 
labours of modern chemists however are paving the way for 
it ; their numerous scientific discoveries have already illus- 
trated this subject, of so much importance to the art of 
pharmacy ; and other arts, as well as that of physic, are 
daily availing themselves of it with success. Still we have 
to regret, that the analysis of vegetables is most uncertain, 
since the results are too often fur from satisfactory, and the 
synthetical method is in many cases impracticable. 

I. I boiled in a sufficient quantity of water fifteen pounds stalks of In- 
of the stalks of Indian corn, freed from their leaves and 
roots, and previously bruised. The decoction after it was 
filtered was of a golden yellow colour, and a saccharine 
taste. Part of this decoction was subjected to various expe- decoctuipi 
rimeiits, of which the following were the results, tested with 

1. A solution of crystallized ucetite of lead rendered the acetue of lead, 
decoction turbid, and separated its colouring and extractive 

part. These had subsided to the bottom of the vessel in the 
course of an hour, lea\ing the’liquor very clear, and lighter 
coloured, 

2. The acidulous oxalate of potash produced a sediment, oxalate of 
and left the liquor milky. 

* Annales de Chimie, V(d. LX, p. 61. Some remarks on the char* 
coal both of the stalks and seeds of maize, by prof. Proust, were inserted 
in our Journal, j/ol. XVllI, p. 259. 


3. A 
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acetrteof am- 
non'a^ 

iBtiriatk and 
CDkiniuriatic 

»vlp 


potash, 

Itme-iwater, 


$ii)|)hate of 
iron, 

sulph 'irct of 
potash, 

nitrate mer- 
cury. 


and alcohol. 

L-iquor still 
saccharine* 


Decoction eva- 
porated & left 
at n^t, but no 
crystals. 


Dilntcd, clan- 
bed, and again 
left at rest. 

No crystals. 


F rapoTatcd“& 
driest cd in al- 
cohol. 


Solution. 


3. A solutkni of acetite of aimiKmia heightened its co^ 
lour, and )>rodQced a scarcely perceptible precipitate. 

4. Common muriatic acid occasioned no change; but 
oxigenized muriatic acid produced a slight precipitate, wHfi- 
out altering the colour of the liquor. This precipitate was 
occasioned by the oxigen, which attacked the extractiy«^ 
matter, and rendered it insoluble in water. 

5. Caustic potash produced no change. 

6. Lime-water and prussiate of lime rendered it slightly 
turbid. 

7* Sulphate of iron had no effect on it, not even altering 
its transparency. « 

3. It was the same with sulplmret of potash. 

9. Nitrate of mercury was decomposed, and formed a 
coagnlum, which subsided to the bottom of the vessel tand 
was of a deep gray colour. 

10. Alcohol produced no satisfactory result. 

It is to be observed, that none of the reagents employed 
either destroyed or altered the saccharine taste, which conti- 
nued in the liquor; nothing being decomposed and precipi- 
tated but the gummy extract. 

11. The greater part of the decoction was evaporated to 
the consistence of a sirup, and afterward set by. Having 
been left undisturbed for tw'enty days at a temperature of 
10® [.OO® F.], it a as just the same, without any appearance 
of crystals or sediment. 

111. Having diluted it with twenty times its bulk of wa- 
ter, ciariliiHl it afresh, to separate the mucilage that ap- 
peared to prevent its crystallization, and reduced it to a sy- 
rupy ('oiisistence, 1 was not more successful, afYer leaving it 
a proper time at rest. 

It was of importance therefore, to separate the extractive 
matter from the saccharine part. Accordingly 1 evaporated 
the decoction, thus clarified a second time, to the consistence 
of an extract, and digested it in a sufficient quantity of al- 
cohol. Twenty-four hours after I filtered it, when the al- 
cohol had dissolved half the matter subjected to its action. 

The alcoholic solution had the taste of a very sweet dram, 
except that it had no aromatic fiavoue. Its colour was a 
brown yellow. 


Th» 
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Tills flolation mixed with water underwent tio chanf^e, re- No resin/ 
matning perfectly clear; wliTch is a pronf, that the ulcohd 
had dissolved no resin, and that the saccharine matter only 
WHS ill the solution. 

After having separated the alcohol in the common way, crysalUza- 
nthe substance remained fixed, and would not crystallize. It 
comported itself lihe the treacle of the shops. 

Not being by any means satisfied with the results above C iaiifipd with 
mentioncvl, I again diluled the sirupy matter, that had been 
dissolved by the alcohol, with a sufiinent quantity of woler; 

J added a little lime and white of egg in the clarification ; 
and after filtering and evaporating to a due degree 1 set it by 
for two months in a stove, but wiilioutobtaining any crystals. No crystJIs. 

I employed suocessively all the processes employed in«u- Varinns me- 
gar^houses, without any success. I carried my experiments w/rholit tuc*. 
so far as to boil it with charcoal, and after I had clarified it, cess. 

1 was equally unsuccessful. Tt retained, and still retains, 
for I have left it to the effect of time, its honeylike appear- 
ance ; yet it possesses all the other characters of the true su- 
gar eirtmcted from ihe sugar-cane of the West Indies. 

IV. The substance that remained insoluble in the alcohol Matter insoiu- 
was completely dissolved in distilled water. Its taste was ^ 
fiapoiiHceous and slightly saccharine. After evaporating to 
the consistence of an extract, it weighed four ounces and 
half. One ounce of this was treated witli nitric acid, which Treaterl with 
dissolved it in the same manner as it would have done a gum. I?o 
During ihe solution a great deal of nitrous gas was evolved, iuelfcugum. 
and at the same time oxalic acid was formed. 

The remaining three ounces and half of extract were af- lnciiiciatt*d. 
terward incinerated. During the combustion a large quan- 
tity of carbonic acid was given out; the matter swelled up, 
ao that the coal was twenty times the original bulk, and very 
porous; the Tesidiium, after injcineration, weighed half an 
ounce; and this, wiien dissolved, hlteted, and evaporated, 
was reduced to two drams. 

I found by the processes I employed, that the salt re- Carbunaio of 
aiilting from these operations was carbonate of potash with ^ 

R little magDesia. nesia. 

Fvopi all that has been said above it follows : 

Ut» That the stalk of Indian corn cannot be employed General con- 

elusions. 
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for the extraction of sugar, because the expense would ex-^ 
ceed the profit, since a .hundred weight yields only about 
two pounds of saccharine matter. 

2d, That the saccharine matter constantly retains the con- 
sistence of treacle, and is incapable of being crystallized by 
any known process, 

3d, That the gummy extract might be employed in m 
cine as an attenuant, in consequence of its saponaceous 
quality. 


XIV. 

^ On the Culture of Spring and the Use of Tincture of 

Opium tti the Diseases of Cattle: by Major SpENCE^jt 
Cochrane, of Muirfield^Houfe^ near Hadiiiugtoni jNorth* 
Britain *• 

SIR, 

I REQUEST the favour that you will prefent my thankii 
to the Society of Arts, &c. for transmitting me the 2ath vor 
lume of their Transactions, containing my former experii- 
Advantages of ments on the culture of wheat sown in the spring. 1 have 
iyring wheat, gjnee had further proofs of the advantage resulting from that 
practice. 

Notwithstanding the extreme cold weather, which we had 
here during the months of March, April, and May, 1 never 
saw ray spring wheat look better, particularly four acres, 
part of a held of strong clay, which I was prevented from 
sowing in October, when 1 sowed my other wheat, by wet 
weather commencing. 

The whole field consists of twenty acres, and received one 
ploughing after drilled beans. I sowed on the 14th of 
March the four acres, with four bolls or two quarters of com- 
mon wheat, on the same earth or furrow which the land got 
in the month of October. 

Ihould be In lilt' event of land having been fallowed and sufficiently 
terfurruw?^'" cleaned before winter, and wet weather setting in so as to pre- 
vent wheat being sown at the usual time, I recommend from 
experience, that the wheat be sown in the spring on the win- 

* Trans, of Soc. of Arts, vol. xxv. p, j29. The silver meda} of the So- 
etety was voted to Major Cochrane, 

tar 
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ter furrow* and that it should by no means be ploughed 
again in the spring. 

The winter frost meliorates the soil* and I think kills the 
annual weeds. I have remarked that by adopting this mode* 
the land is much less troubled with them* the weeds having 
Iseen a general objedtion to spring wheat. 

If spring wheat follows turnips* the ground fhould be 
ploughed .as soon as possible* if the soil is of a wet nature* 
to correct the injury the land may have sustained by leading 
off the crop* and by the poaching of carts and horses. Frost 
will in some degree correct what should never if possible 
happen* wet ploughing. 

From the middle of February till the 10th of March is Proper time fos 
the proper time for sowing wheat in the spring* provided the sowing, 
land is sufficiently dry. Then on the first furrow let the 
seed properly pickled be sown either by drill or broad cast ; 
the usual practice of water furrowing* to keep the land from 
too mnchWii* being properly attended to. 

On the Ufe of Tar for Cattle swelled by eating Clover. 

Cows are frequently seized with violent swellings from Tar cures ca«» 
having been imprudently allowed to eat clover when wet. hea?iiig 
A gentleman recommended to me* as a cure* an egg-shell clover, 
full of tar* immediately to be put down the creature’s throat. 

In two instances of my own cattle 1 found it had the effect of 
laying the sw^elling in a few minutes. A neighbour of mine* 
whose cow it was supposed could not live five minutes* was* 
on application of the tar* unexpectedly recovered* to tha 
great joy of the poor man. 

On Opium and other Preparations from Poppies. 

After ! commenced farmer* I unfortunately loft four Opium a cu't, 
horses, by a disorder very frequent in this country* called 
the hats or gripes', some of them died in a few hours* and 
none of them were ill more than two days. For some 
years past I have given my horses in such cases a table 
spoonful of tincture of opium* or liquid laudanum, and 
have since lost none. If the firft dose given in some liquid 
does not allay the violent pain and swelling* I administer a 
second spoonful* which I have hitherto* in all cases* found 
to have the desired effect* and generally 14 a very short time. 

If 
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If I find the horse very hot and feveriibt and sweating 
profusely, as is usually the case in this disease, 1 order him 
to be bled plentifully, and an ounce or more of nitre to be 
mixed, and administered with the laudanum, keeping the 
horse warm, and letting him be well rubbed round the 
belly. 

A very considerable farmer near me, who has had a medw 

cal education, told me, a few days ago, that be had not lost 

a horse since he gave them laudanum^ 

r.qually useful Ten days ago I was equally fortunate in a trial of it on 

to sheep, wiih gheep, which, half an hour after being washed 

common salt. j ^ o ^ 

with the rest of the flock, was taken so extreuiely ill, and 

swelled so much, that my herdsman supposed she could not 
live, having lost some of his own, which had apparently 
been in the same state.* I immediately ordered half a hand- 
ful of common salt to be dissolved in half an English pint 
of warm water, into which I put sixty drops of the lauda- 
num, and poured it with difficulty down the aniiii4*i throat, ; 
which seemed nearly dead. For the first five minutes I had 
so little hopes of the shcep*s recovery, that 1 ordered th^ 
man to get his knifie ready to cut her throat; whilfi he 
sharpened the instrument for such purpose, he observed the 
utiiiiial to move his jaw to a proper position, which had pre- 
viously been much distorted ; the eyes then began to quicken, 
and apparently to become at ease* la half an hour after- 
wards the sheep got on her legs, and remained standing for 
some time ; a plentiful evacuation soon took place, the swel- 
ling subsided, she continued to recover, and in a few hours 
from the first attack began to eat and do well. 

My intent in these communications is to render generally 
public whut 1 have found so very beneficial. At this time, 
when horses and cattle are so extremely high in price, every 
thing that can tend to preserve their lives, fliouid be made 
known and put to triaU 

Topples cuU'i- I focmerly noticed to you, that I had tried on a small 
\attd for uie for several years, the culture of white poppies to prer 

pare opium from them, and an extractor syrup of poppies: 
that 1 liad raised a sufficient supply for myself and friends, 
aud that my extract was equal in effect to any prepared from 

foreign 
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foreiffn opium. I reeraiiiiead the poppy seeds to be sown 
ill March, in drills. 

BeKide the advantages from the poppy heads as a medi- oil. 
cine, the seeds yield a valuable oil. Two pounds of the 
seeds furnish by expression seven ounces of a pure bland 
oil, useful for portrait painting and other purposes. It has 
been proved in Hollana to be eq^uat in quality to tine salad 
*or olive oil, and it would probably be advantageous to pro- 
pagate largely so valuable a plant*. 

. 1 am, Sir, your humble servant, 

' SPENCER COCHRANE. 


SCIENTIFIC NEWS. 

DecmposUion of the Earths* 

In a paper lately read before the Royal Society Mr. Davy Metals obum- 
has detailed a number of experiments, made by means of ed frpm moa. 
Voltaic electricity, on the common and alkaline earths, 
by which he has succeeded in effecting their decomposi- 
tion, and obtaining metals from most of these refractory 
bodies. 

His method of decomposing the alkaline earths is by elec- Revived inal- 
tpiying mixtures of them and metallic oxides, such as those loys by 
of quicksilver, silver, and tin. The common in^tals and metallic 
the metals of the earths are revived together in alloy. oxides. 

He has succeeded in obtaining the pure metals of barytes 
and strontites, by distilling their amalgams: and in the . 

same way has procured the metals of lime and of magnesia utes. 
nearly pure. Lime and maf 

He has obtained marks of the decomposition of alumine 
and siiex* by electrifying mixtures of these earths and pot- 
ash , but has not yet succeeded in obtaining their meta Is pu re. 

Mr. Davy has repeated a remarkable experiment of Hidrogen and 
Messrs. Berzelius and Pootin, of Stockholm, from which it nitrogen ionn 
appears, that hidrogen and nitrogen are capable of com- amalgam 
bining with quicksilve:, and of forming with it a metallic 
amalgam, which by oxidation produces ammonia. 

Mr. George Singer will commence his lectures at the I^tures cmi tba 
Scientific Institution, No. 3, Princes Street, Cavendish "atwe, use, a 
Square, early in November, with an extensive courst^ properties of 
the nature, use, and properties, of the atmosphere, a| his- 
torical iketeh of the progress of atmospherical discoveiy, 
and an experimental elucidation of every interesting pheno- 
menon dependent on the agency of air, including pneuma- 

J ics, hydrostatics, natural cheroistiy, and roeteorologj^, \U 
uitratid by an extensive and appropriate apparatns. 

* On this subject see our Journal, vol. XIX, p. 88e. 
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ARTICLE L 

Oburvatioiu m the Exhavttuig Machine of Dr. TiiOMAt 
Stewart Traill, by Mr. Robert Bamcks, Mathema- 
tical Instrument Maker, m the Strand. 

To Mr. NICHOLSON. 

SIR, 

In the present enlightened state of scienra, it is not to The nme 

be wondered, that different scientific men should have simi- *hiogi tho^ht 

, of by diffeient 

lar ideas, with the hopes of constructing instruments in the penont. 
utmost state of perfection. 1 am led to this reflection by a 
description of a machine, in your Journal for last month, 
nearly similar in construction to one made by me ten years 
ago fbr Bracey Clark, Esq., a gentleman well known in the 
scientific world. 

After some ingenious observations by Dr. Traill, on the Air pump, 
impossibility of obtaining a perfect vacuum in the air pump 
of ordinary construction, he says, p. 63, ** it occurred to 
me, that, if there was a convenient method of using the Torrkelliin 
Torricellian vacuum, it would be preferable to the common 
air pump, even wbM best constructed. After various aU ^ 
tempts, the annexed figure and description will give an idea 
VoL. XXL No. 93-^Nov. 1808. . M of 
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of tlie machniet which I eoncieve well adapted to answer the 
end proposed.” 

Plausible in With all deference to Dr., Traill, I must suppose his 
theory. ideas are theoretical ; and they certainly appear, to those 

« who have not tried such experiment, admirably calculated 
to produce a perfect vacuum on the Torricdlran prinuple; 
The larger the but I am inclined to think, ^liat the larger an apparatus of 

babiy^the lesT ^ 5 since' every ex- 

pertMt the ra- perienced artist well knows what extreme care is requisite 
cuum. making barometers of the best construction, where we 

are obliged to boil the mercury to exclude air and vapour ; 
and as the same means cannot be applied to the instrument 
alluded to, it follows in consequenee, that the air cannot be 
completely excluded, by the simple manipulation of iilling 
with mercury, and permitting its descent. 

Defect in the After Dr. Traill has described the instrument, he directs 
coTcr. whole to be filled with mercury, and its cover then to 

be placed on. Now 1 believe it is woU known from the law^ 
of repulsion,* that it will be impossible to fill the receiver in 
such a manner, as to admit the cover to be put into its pro- 
per place, aud at the same time exclude all the air neces- 
sary for a perfect exhaustion, or vacuum. The state of this 
No gauge. vacuum too cannot be determined, without a gauge, for 
which there is no provision in the instrument described. 

An apparatus As I have * intruded thus far, 1 beg to say, that, in the 
Tftllli*'* early part of this year, I made a similar apparatus for J. G. 

Children, Esq. F. R. S. as contrived by himself ; aud as it 
appears to have a decided advantage over that of Dr. Traill, 
I trust a brief description of it may be admitted. 

Description of It may be sufficient to say, every part is similar in prin- 
to Dr. Traill’s, but the recipient of small capacity, and 
the cover marked B admirably constructed to remove ever^ 
objection as to the complete filling with roevoury* Let fig. 
A therefore represent the recipient ; B the cap, the under 
side conical as shown ; C, a cock with a fauud ; D, another 
. cock on the opposite side of the cap. No^r after the raceiver 

was filled as high as conveuieut, the .eap (or stopperl was 
put into the neck. Mercury was then poured into C through 
the funnel, until it passed Out at D (acooidiag to the >^1^ 
of fluids finding its level), when both the cocka bekig tiiened, 

communicatioR 
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commupicstion vrith the atiposphere whs cut off. 

.was then opened at the bot^topi pf tJi^e ;tube E* the mercury 
descended^ and some sort of vacuum was produced. 

J[p order to see the state of this vacuum, as we had i^n State of the 
.iron ttthie, ^ s^ggeited a gauge, which was easily intro- sp"*l 
duced before iiHing, and floated pn the surface of the mer- 
cury within the tybe. The index of this gauge, passing 
into the i^pnum, exhibited the height of the mercuiy. Bpt 
I must conl^, though every part was perfectly tight, and 
I believe well made, the mercury well dried, and the ma- 
chine much agitated in filling, to dislodge the air, it did 
not afford the satisfaction sought after. From this failure 
I am inclined to think, that so good a vacuum cannot be 
obtained by such a mercurial apparatus, as with a pump of 
the best construction, that will indicate an exhaustion to 
the ^ of an inch with the nicest test, a siphon gauge. 

Should you think these observations worthy a place in 
your Journal, they are at your service. 

1 am. 

Your very humble servant. 

Sept. 9, 1808. R. BANCKS.* 

P. S. Could Dr. Truiirs instrument be mode perfect, 
and to supersede the use of our best pumps in nice experi- 
ments, many of those that may be deemed of importance 
must be laid aside, from the expenfe that would be incur- Expeiuiva 
red, as the apparatus could be made only in iron or steel, 
and would come much, more expeusive than it does at pre- 
•eut. 

MJfOTATION. 

IN giving Dr. Traill’s instrument, 1 never had an idea, Tlic vacuum 
that n perfect vacuum would be obtained by it, The great P^deci. 
difficulty of freeing the mercury from air, it is probable, must 
ever proye an insuperable obstacle to our complete success. 

I think farther it is very questionable, whether the contact 
between the mercury and the sides of the tube would be so 
coin|ifete, as perfectly to prevent any air from insinuating 
itself b^^twegu tbepi. Bpt the grapd utility of tlm machine 
M 2 invented 
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But it it ae- invented by Dr. Tnull, as well as of those previously in- 
OTta^^a^^fth unknown to him, and here mentioned by Mr. Baneks, 

facility. appears to me to consist in the being able by its means to 
exhaust the receiver in a very considerable degree, at a sin- 
gle operation, and without any labour. This great saving 
of time may be an object of importance on some occasions; 
as I conceive the exhaustion would be considerable, though 
not complete, or even equal to that of an air pump of the 
best kind; for nothing in the remarks of Mr. Baneks con- 
tradicts this, and the opinion of Dr. Traill is not merely 
theoretical, since he rests it on his own experience, though 
be had not the advantage of an able artist 


II. 

Oh Svperacid and Subaad Salts. By William Hydk 
Wollaston. JM. D, Sec. R. S\ 

Superoxalates *1^ the paper which has just been read to the Socictyf. 
have a double Dr. Thomson has remarked, that oxalic acid unites to stron- 
portioii ofacid. ^ potash in two different proportions, and 

that the quantity of acid combined with each of these bases 
in their superoxalates is just double of that which is satu- 
rated by the same quantity of base in their neutral com- 
poundsf. 

The same law As I had observed the same law to prevail in various 
i^ances?'****^ other instances of superacid and subacid salts, I thought it 
not unlikely, that this law might obtain generally in such 
compounds, and it was my design to have pursued the sub- 
ject with the hope of discovering the cause, to which so re- 
gular a relation might be ascribed. 

This one case publication of Mr. Dalton’s theory of cke- 

of a more ge- mical combination, as explained and illustrated by Dr. 
Tewd by M^r, Thomson J, the inquiry which [ had deugned appears to bo 
Dalton. 

* Philos. Trans, for 1B07, p. 95. 

f See our Journal, p. 19 and 22 of the present vol. 

I ThomsonY Chemistry,' 3d Edition, Vol. Ill, p. 425. 

•uperfluoufo 
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•uperfluousy as all the facts that I had observed are but par* 
ticular instances of the more general observation of Mr. 

Dalton» that in all cases the simple elements of bodies are 
disposed to unite atom to atom singly, or, if either is in ex- 
cess, it exceeds by a ratio to be expressed by some simple 
multiple of the number of its atoms. 

However, since those who are desirous of ascertaining the A few easy ex- 
justness of this observation by experiment may be deterred fg 
by the difficulties, that we meet with in attempting to deter- 
mine with precision the constitution of gaseous bodies, for 
the explanation of which Mr. Dalton's theory was first con^ 
ceived ; and since some persons may imagine, tliat the re- 
sults of former experiments on such bodies do not accord 
sufficiently to authorize the adoption of a new hypothesis, 
it may be worth while to describe a few experiments, each 
of which may be performed with the utmost facility, and 
each of which affords the most direct proof of the propor- 
tional redundance or deficiency of acid in the several salts 
employed. 


Subcarbonate of Potash* 

Exp. 1. Subcarbonate of potash recently prepared, is Subcarbotiutt 
one instance of an alkali having one half the quantity of 
acid necessary for its saturaticAi, as may thus be satisfacto- 
rily proved. 

Let two grains of fully saturated and well ciy^stallizcd car- 
bonate of potash be wrapped in a piece of thin paper, and 
passed up into an inverted tube filled with mercuiy^ and let 
tlie gas be extricated from it by a sufficient quantity of mu- 
riatic acid, so that the space it occupies may be marked upon 
the tube. 

Next, let four grains of the same carbonate be exposed for 
a short time to a red heat ; and it will be found to have part- 
ed with exafii]y half its gas; for the extricated from it in 
the same apparatus will be found to occupy exactly the same 
space, as the quantity before obtained from two grains of 
fully saturated carbonate. 

Subcarbonate of Soda* 

Exp* A similar experiment may be made with asatu- Subcarbonstt 

rated 
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faiedi carbohat^ oT sdda, aod with the smne MsiiTt; for thii 
also becomes a tru^ semicArbonate by beings exp64ed (or 4 
short time ib a red htot. 

Supersulphate of Potashm 

Supewulphate ®y experiment equally simple, supetfrolphate of potash 
of potash. may be shown to contain exactly twice as much acid as is he* 
cessary for the mere saturation of the alkali present. 

Exp. 3. Let twenty grains of carboriate of potaish (which 
would be more than neutralized b^ ten grains of sul- 
phuric acid) be mixed with about twefit5»-five grains of that 
acid in a covered crucible of platina, or in a glass tube three 
quarters of an inch diameter, and five or six inches long. 

By heating this mixture till it ceases to boil, and begins to 
appear slightly red hot, a part of the redundant acid will be 
expelled, and there will i^main a determinate quantity form- 
ing supersulphate of potash, which when dissolved in water 
will be very nearly neutralised by an addition of twenty 
grains more of the same carbonate of potash ; but it is ge^ 
nerally foUnd very slightly acid, in consequence of the small 
quantity of sulphuric acid which remains in the vessel in a 
^ gaseous state at a red heat. 

In the preceding experiments, the acids are made to as- 
Hume a determinate proportion to their base, by heat which 
cannot destroy them. In those which follow, the proportion 
which a destructible acid shall assume cannot be regulated 
by the same means; but the constitution of its compounds, 
previously formed, may nevertheless be proved with equal 
facility. 

Superoxalate of Potash. 

Superoxalatc Exp. 4. The common superoxalate of potash is a Halt 
of potaiih. contains alkali suffident to saturate exactly half of the 

acid present. Hence, if twor equal quantities of salt of sor- 
rel be taken, and if one of them be exposed to a red heat, 
tlie alkali which remains will be found exactly to saturate the 
redundant acid of the other portion. 

In addition to the preceding compounds, selected as dis- 
tinct examples of binacid salts, 1 have observed one remark- 
able instance of a more extend^^ and general prevalence of 

the 
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thft Uw under consideration ; for when the circiimstanceiare 
9,uch as to admit the union of a further quantity of oxalic 
acid with potash, I found a proportion, though dilTerent, yet 
analogous to the former, regularly to occur. 

Qiiadroxalate of Potash. 

In attempting to decompose the preceding superoxalate by Quadroxalats 
means of acids, it appeared, that nitnc dr muriatic acids are ^ 
capable 'of taking oiily half the alkali, and that the salt 
which crystallizes after solution in either of these acids has 
accordingly exactly four times us much acid as would satu- 
rate the alkali that remains. 

Exp. 5. For the purpose of proving, that the constitu- 
tion of this compound has been rightly ascertained, the salt 
thus formed should be pui ilied by a second cr}^staIlization in 
distilled water; after which tne alkali of thirty grains must 
be obtained by exposure to a red heat, in order to neutralize 
the redutidaut acid contained in ten grains of the same salt. 

The quantity of unbiirned suit contains alkali for one part 
out of four of the acid present, and it requires the alkali of 
three equal quantities of the same salt to saturate the three 
remaining parts of acid. 

The limit to the decomposition of superoxalate of pot- Sulphate of 
ash by the above acids is analogous to that which 
when sulphate of potash is decomposed by uitjic acid ; niu-Tc acid. ^ 
for in this case also, no quantity pf this acid can lake uioie 
jthan half the potash, and the remaiiiiug salt is converted 
into a definite supersulphate, similar to that ubtuiiied by heat 
^ the third experiment. 

It is not improbable, that many other changes in chemis- Many cbemi- 
|try, supposed to be in^uenced by a general redundance ot ^ 

fttine one ingredient, may jn fact be limited by a new order this iav, , 
of affinities taking plape at some definite proportion to be 
expressed by a simple mujtiple. And though the strong 
pqwer of crystallixiqg in oxalic acid renders the modifica- 
tions of i(rhich its combinations are susceptible more distinct 
than those of other acids, it s^eems probable, that a similar 
play of affinities will arise in solutions, when other acids ex- 
ited their base ip the same proportion. 

Ih order to determine whether oxalic acid ie capable of Potu:. . ' 

uniting ^ 
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unite with a uniting to potash in a proportion intermediate between the 
oi**ox^2;*tc*W. and quadruple quantity of acid, 1 neutralized forty- 

eight grains of carbonate of potash with thirty grains of oxa- 
lic acid, and added sixty grains more of acid, so that 1 had 
two parts of potash of twenty-four grains each, and six 
equivalent quantities of oxalic acid of fifteen grains each, in 
solution, ready to crystallize together, if disposed to unite, 
in the proportion of three to one ; but the first portion of 
salt that crystallized was the common binoxalate, or salt 
of sorrel, and a portion selected from the after crystals 
(which differed very discernibl} in their form) was found to 
contain the quadruple proportion of acid. Hence it is to be 
presumed, that if these salts could have been perfectly se- 
parated, it would have been found, that the two quantities of 
potash were equally divided, and combined in one instance 
with two, and in the other with the remaining four of the six 
equivalent quantities of acid taken. 

rroportioni of To account for this want of disposition to unite in the pro- 
acid and alktli. of three to one by Mr. Dalton's theory, I appre- 

hend he might consider the neutral salt as consisting of 

2 particles potash with 1 acid, 

The binoxalate as 1 and 1, or 2 with 2, 

The quddroxalate as I and 2, or 2 with 4, 

in which cases the ratios which 1 have observed of the acids 

to each other in these salts would respectively obtain. 

Perhaps the But an explanation, which admits the supposition of a 
a*geomeir?M^” double share of potash in the neutral salt, is not altogether 
ratio of the ele* satisfactory; and 1 am further inclined to think, that when 
our views are sufficiently extended, to enable us to reason 
with precison concerning the proportions of elementary 
atoms, we shall find the arithmetical relation alone will not 
be sufficient to explain their mutual action, and that we shall 
be obliged to acquire a geometrical conception of their rela- 
tive arrangement iii all the three dimensions of solid exten- 
sion. 

Example. For instance, if we suppose the limit to the approach of 
particles to be the same in all directions, and hence their 
virtual extent to be spherical (which is th^ most simple hy- 
pothesis) ; in this case, when different sorts combine singly 

there 
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tliere is but one mode of union. If they unite in the pro- 
portion of two to one, the two particles will naturally arrange 
themselves at opposite poles of that to which they unite. 

If there be three, they might be arranged with regularity, at 
the angles of an equilateral triangle iu a great circle sur- 
rounding the siogle spherule ; but in this arragement, for 
want of similar matter at the poles of this circle, the equi- 
librium would be unstable, and would be liable to be de- 
ranged by the slightest force of adjacent combinations; but 
when the number of one set of particles exceeds in the pro- 
portion of four to one, then, on the contrary, a stable equi- 
librium may again take place, if the four particles are situate 
at the angles of the four equilateral triangles composing a 
regular tetrahedron. 

But as this geometrical arrangement of the primary ele- This mmly 
meiits of matter is altogether conjectural, and must rely for 
its confirmation or rejection upon future inquiry, i am de- 
sirous, that it should not be confounded with the results of 
the facts and observations related above, which are suffi- 
ciently distinct and satisfactory with respect to the existence 
of the Uiw of simple multiples. It is perhaps too much to 
hope, that the geometrical arrangement of primary particles 
Vill ever be perfectly known; since even admitting that a 
very small number of these atoms combining together would 
have a tendency to arrange themselves in the manner I have 
imagined; yet, until it is ascertained how small a proportion 
the primary particles themselves bear to the interval between 
them, it may be supposed, that surrounding combinations, 
although theroselves analogous, might disturb that arrange- 
ment, and in this case, the effect of such interference must 
also be taken into the account, before any theoiy of chemi- 
cal c^biiiAtion can be rendered complete. 


IIL 
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III. 

Actcmnfrf E^perinmtt on Sweeping Chimneye^ hy Mr. Gbougs 
Smart*. 

^'hE miseries, to which children employed within the flues 
in cleansing chimnies are liable, induced the Society for the 
Encouragement of Arts, f^c., to offer premiums in the year 
1808, to obviate the necessity of so cruel a practice. In the 
year 1806, the gold medal was adjudged to Mr. George Smart, 
of the Ordinance Wharf, AVestminster^bridge, for the greatest 
number of chimneys cleansed under his direction by meebani* 
cal means, and a particular account of the method used by 
him for this purpose will be found in the 23d Volume of the 
Society’s Transact! onsf. During the present session, a gold 
medal has also been voted to him for the best machine pro- 
duced to the Society for the intended purpose; an cxplami- 
tory engraving of which having been given in the volume 
above-mentioned, renders one unnecessary here}. The follow- 
communication has been received from him, and a com- 
plete machine is preserved in the Society’s repository for p^l(- 
lic inspection. 

Sir, 

Experiments. Since the middle of February last, I haye been trying expe- 
riments in chimneys sweeping; my first was, stiffening a rope 
bone. with whalebone, but found it would not be portable, and that 

it would be otherwise inconvenient, as in passing from one 
room to another in the same house, even with the greatest 
care, it would be almost impossible to avoid touching the 
paper on the staircases, parpcularly where they are narrow. 
In passing through the street) with such a machine, it would 
be also very troublesome. 

If the brush is made to fill the flue, which ought to be the 

o Tninsac. of the Society of Arts, vol. XXV, p. 97. 

*1’ See also our Journal, vol.Vl, p. 255, 
t See Journal, vel. VI, plate 13. 

case, 
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n substance of an elastic nature has not power sufficient 
when the brush is forty or fifty feet up, especially where therd 
are sharp turns in the flues; the force applied to send the 
brush up is principally Spent in friction on the sides of the 
flues, and of course would Soon cut through any flexible sub« 

Stance that combines the whalebone, or other elastic sub* 
itanre used. 

My nc^t attempt was to join clastic rods together by screws Elastic rods 
in the joints, but this plan would not do in passifig 
bows, as the joints would be strained, and soon unfit for use, joints, 
and a danger of the joints slipping or breaking, which would 
leave the brush in the flue. 

I then thought of the simple portable machine 1 have sent Machine for- 
for the inspection of the Society ; its cheapness, durability, dcscrik- 
and power of execution, will, I hope, recommend it» 1 think 
with perseverance it will abolish the practice of climbing 
boys; I have used it. in several lofty chimnies, and am con« 
vinced it may in time become general. 1 have also sent a rod 
and curtain that may be fixed to any opening of a chimney 
piece, from six inches to five feet, without using nails or forks 
in the common mode, to the injury of the wainscot or chim* 
ney piece. 

My method of working the machine is, by first putting up Method of 
the brush, then pressing forward one tube after another, as u^ing 
strung upon the rope, till the brush meets with an elbow in tha 
flue; then it is necessary to tighten the rope by pulling it un* 
dor the feet, or by means of a small pulley, and putting in one 
of the small screws to pinch the rope; then make a fresh push, 
and by shifting the two screws, the one to relieve the other, it 
will pass the elbow, and possess sufficient stiffness to allow (he 
brush to be forced forward to any height. 

1 have tried the heath and hair brushes, and find, that if the Brushet. 
flue is well filled, it does not require so bard a substance as 
heath, as it brings down the mortar with the soot. The 
brushes of hair, and those formed from the article of which 
carpet brooms or whisks arc made, I think will answer the 
best for general use. 


This 
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Thw IS to certify, that Mr. George Smart, of Cambden 
Town, by means of a machine of his own invention for sweep- 
ing chimnies, has made two experiments on my hall and par- 
lour chiinnies, to ascertain the practicability of raising the 
machine through their various windings. The first of these 
Aues measures upwards of fifty feet from the hearth, and the 
operation was performed with apparent ease, sending down 
a c}uaiitity of soot, together with some wet mortar, although 
the Aue had been recently swept by a regular chimney fweep- 
er. 7'he other from the hearth measures sixty feet, and al- 
though there are no less than three elbows in it, running in 
opposite directions, (as the boy informs me), the operation 
Mas performed within nine minutes. 

JOHN.TRO'rTLR. 

Soho Sqvarc, May *2, 1803. 

Certificates were also received from Mr. H. \V. Dictrichsen, 
of Pratt place, Camden Town; Mr. Charles Mill, No. 4, 
Gloucester place, Camden Town ; Mr. John Mason, and the 
Rev, Jeremiah Joyce, of Camden Town, testifying that they 
bad seen Mr. Smart's machine at work, and that they ap- 
proved thereof. 

Sir, 

Mock nsed. 1 have the pleasure to inform you, that my machine for 
sweeping chimiiies succeeds far beyond my expectation, and 
that 1 am not able to attend to one half of the orders 1 could 
have for its use. 

llis Royal Highness the Prince of Wales has directed, that 
the chimnies at Carlton-house, also those at the Pavillion, 
shall for the future be cleansed by my machines. I fiHE? rIm> 
had orders to send to diAer<Mit parts of the kingdom my ma- 
chines ready made, where th^y have been the means of pro- 
viding a comfortable subsisUince for poor persons not capable 
of other business. 

The price of a machine to ascend 60 feet, including rod, 
curtniii, extra brush, and box, isil4 14s. 6'd. 

Advantages. I'here are two particular advantages attending my ma- 
chines; namely, that of sweeping a great number of narrow 

Aues 
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flues which no child can get up, and that of extinguishing 
cbitnnies when on Are, by placing a wet cloth over the brush, 
and forcing it up the chimney. 

The construction of the machine is so fully shown by the 
description and engraving of it in page 256, of the 23d vo» 
lunie of the Society's Transactions*, that it will be unncces* 
sary to say more upon the subject. 

I am, Sir, your humble servant, 

GEORGE SMART. 

AVhen I first mentioned this machine in the Journal, vol. Vf, 
J promised to see it tried in my own hoiuc. This 1 have since 
done, and find no reason to modify any thing there said, us it 
performed its office to my perfect satisfaction. 


IV. 

Description of a Machine for Cleansing Chimneys^ viithout the 
use of climbing Boys, By Mr, Joseph Davis, No, 14, 
Crescfitf, Kingsland Roadf. 


Sir, 

I Had the pleasure of submitting to your inspection, a mo- Machmet for 
del of a machine for the purpose of cleansing chimneys, on chimu^*L 
the 3d of May, 1803, and which I wished to be brought before 
the Society of Arts, being convinced, that the approbation of 
so respectable and enlightened a body of men would greatly 
tend towards the superseding the use of climbing boys; and I 
•hall, therefore, feel myself greatly obliged if they would ex- 
aminejhe machine, and favour me with their opinion on it. 

I am, Sir, very respectfully yours, 

‘ JOSEPH DAVIS. 


Sir, 

The brush part of the model of my machine for cleansing 
chimnies, which I sent you on the 3d of May 1803, not hav- 


• Or vol. VI of our Journal. 


^Transact, of the Society of Arts, vol. XXV, p. lOl. The Spclety 
voted the silver medal to Mr. Davi<;, his machine being conceived next 
in merit to Mr. Smart's. See the preceding Article. 

ing 



174 MAomyTX iraa iCvijiirEriK. 

i*® xny h^ir in it, I am tlow enfible^ to forwfird you one in |i 
ITied with sue- perfect state, ifirhicb I bad the honour of using in 
ccn. presence of his Lordship the Bishop of Purhain, at tbe 

Military Ifospital, Westminster, on the lllh of June, 1803, 
and at the Jennerian Society, ip ;Salisbury square, Fleet 
street, op the 22d of the same month, and in the same year;— 
a certificate of which, signed by the gentlemen who were pre- 
sent*, I had the pleasure of sending yop. 1 have dlso sent 
three lengths of the rod, (the same as those which were used 
Its adTantages above places), in order to enable the Committee to judge 

with greater ease of the construction. Permit me neverthe- 
less to observe, that the principle of my rod is so simple and 
secure, that it may be used in almost every chimney with 
safety, cither by the maid servant, or a boy of twelve years of 
age; it is calculated both for private and public use, and a 
stranger to the machine, who used it at the Military Hospital, 
^ declared he could sweep any chimney with it, the plan was so 

good. It will also su'eep German and other stove pipes, and 
fiuos of almost every description. If the gentlemen of the 
Society will do me the honour to take the machipe into their 
consideration, I will wait on them by hearing from you, and 
explain farther particulars. 

I am, Sir, your obedient servant, 

Stp, JOSEPH DAVIS. 

Remarks on ^ ^ opportunity of giving my opi- 

the machine, iiion of your machine for cleansing chimoies, which I have 
done by signing the certificate you brought me on Monday last. 
1 am of opinion, that your machine is capable of sweepinga 
very great proportion of the chimneys in London and else- 
where; perhaps there are not more than one or two in a hun- 
dred, which it cannot be raised in. At present, there are (as 
is well known to all chimney sweepers) some chimneys so 
siuall, that boys cannot climb tbeni, so that on the whole 1 
imagine, that your machine will sweep about tjbe same num- 
ber of chimneys as are swept by boys, though not exactly the 
very same flues in every instance. 

I hope in time we shall convince the public, that they can 

* B. M. Forster, Joseph Leaper,and James |lfbdui, Esqis. 
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have their chimneys swept with as much cleanUnesSi Rnj as 
efitctually with machines, as they have heretofore bad them 
done; and I am convinced that they may be swept as cleanly 
and effectually as is commonly done w'ith climbing boys, so 
that the difference to the families who employ your machine 
will be, that they have the same comfort of a clean chiinnpy; 
and are satisfied, that they no longer use a method which 
full of horrors, and a disgrace to a civilized country. 

I remain, Sir, 

Your obedient servant, 

B. M. FORSTER, 

Reference to the Engraving of Mr. Davises Machine for dcant^ 
ing Chimneys^ PL 2,3, 4. 

Ftg. 1 Represents the upper part of the machine; A A Dcferiplion of 
A A are four brushes for sweeping the four sides of the chi m* machuie. 

noy, they are hinged to the bottom of a tube about three inches 
diameter; B B show two of the four springs which expand 
the machine to chimneys of all sizes. The heads of the 
brushes arc made about six inches long, and five wide; and 
form portions of cylinders, the hair being left longer at the 
top than the bottom. The hair at the ends of tlie brushes 
being left still longer, namely, three inches and a half, for the 
purpose of sweeping the corners of the chimney. C represents 
the brush at the top of the machine proper fur cleansing the 
pot; the machine may be used either with or without it, but it 
is very usisful for cleansing stove pipes, by being usc<i alone ; it 
is secumd to the top of the rod by means of a spring aaJ 
socket, as the rods below mentioned. D D D D, four lines to 
draw the brushes near together by a cord E, so that the ina* 
chine may be forced up the chinpie}^ with greater facility. F, 
the string to expand the brushes when the machine is at the top 
of the flue. 

Fig. 2 Shons on a larger scale the top of one of the rods 
separate. G, the spring attached to it. 

Fi^. 3 Explains the manner in which tlic rods arc joined 
together. H being a brass socket fixed at t^ie lower end of 

each 
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eaeh rod; the spring und upper end of the rod fig. are 
pressed into thb socket so far, that a small point I, on the 
upper end of the spring, rises through a small hole in the brass 
socket, and retains the lower end in the socket. Each rod is 
made of hiccory wood, which being tough and flexible, is parti- 
cularly well calculated for this use, bending and adapting it- 
self j(o the different turns it meets jivith. 

Fig. 4 Shows the key to unlock the rods; it is six inches 
long, and made from a piece of one of tiie rods, with a steel 
stud K in the middle, rising a quarter of an inch, and a brass 
plate on one side projecting the thickness of the rod to guide 
it into the socket, that it may be used without looking at the 
rods. 

Method of Tlic method of cleansing the chimney is, iy first entering 
using it. brush part of the machine, with the brushes closed, and 

one of the rods attached to it, up the chimney ; the head of a 
second rod is then slided as above mentioned into the socket of 
the first rod, and the brush by it forced higher up, a third rod 
is then slided into the socket of the second, and this mode con- 
tinued till a sufficient number of rods are added to raise the 
brush to the top of the chimney. The string £, extending 
from the brush to the bottom of the chimney, being then pul- 
led, occasions the four brushes to expand to the width of the 
flue, and to bring down with them in their return all the soot 
which adhered to the sides of the flue. As the machine is 
drawn down, the rods arc separated one by one by means of 
the key, and laid upon the hearth till the brush part is brought 
down, which is then closed and laid with the rods. 

The usual precautions must be taken of placing a curtain 
before the fire-place, to prevent the soot, while falling, from 
flying about the room. 

# 

JOSEPH DAVIS. 


V. 
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V. 

Account of an Invention to secure the Pannels of Doors and 

JVindfm Shutters from being ait out 6jf House-breakers. By 

Mr. Joseph Davis, No. 14, Crescent^ Kingsland Road*. 

Sir, 

I HAVt for some time considered, that it would be of Desirable to 

great benefit to the public, if a plan could be adopted to pre- 

vent the^ pannels of shutters or doors being cut out by house- or shnctera 

breakers; and having tried a great number of experiments, 1 '•*^*“* 

have at length succeeded in accomplishing the one I have the 

honour of forwarding to the Society for the Encouragement 

of Arts, &c. 

This improvement consists in introducing tempered steel Method of tU 
(Wires through the pannels apd stiles at the distance of three toctingthU. 
jnches, thereby not only ;naking a door or shutter far supe- 
rior in strength, but calculated to defy the attempts of ^he 
house-breaker in taking out a pannel. This improvenient^ 
though so far superior to any hitherto known for appearance 
and utility, will be attended with less expense. I have sub- 
mitted the above plan to Messrs. Paynters, Coleman street, 
likewise to Messrs. Moiat mid Co. Paternoster row, and to 
fie^eral gentlemen in thst line of business, who all do me the 
honour to say, that it far surpasses any thing of the kind, that 
they have ever known or conceived, and that it will completely 
answer the purpo^. 

1 have also sent the machine oo which I bored the pannel, 
conceiving it to be an additional recommendatoin ; with this 
iiiachipe, a bpy with ease bpre the shatters, dec, which 
otherwise might be di^ult for a man to accomplish. — I have 
{the pleasure most respectfully to. subscribe myself, 

Sir, 

Your veiy humble servant, 

JIOSEPH DAVIS. 

P Trgnwctlpns of the Society of Ai^ vol, XXV, p. 101. Ten Gui- 
neas wi re voted to Mr. Davis for th\s invention. 

Voj,. XXL— Nov. 1808. N 
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CERTiFiCATE.~We hereby certify, that Mr. Davis's im- 
provement on doors and shutters, to prevent the pannels 
from being cut out by house-breakers, is the best that we 
have ever seen ; and we are of opinion, that its being known 
will be an advantage to the public, and do therefore recom- 
mend it to the Society for the Encouragement of Arts, 
Manufactures, and Commerce, for their consideration. 

F. Paynter and Co. Coleman street. 

£. CoLEBACH, Minories. 

J. Teabdale, Paternoster row, 

W. Rolfe. 

April 22, 1807. 

Reference to the Engraving of Joseph Davises Invention for 
securing Window and Door Pannels^ PL F, Jig. 5, 6, 7. 

Explanation of Fig. 5. Represents a wooden pannel made in the common 
the plate. ^ay, the dotted lines show the situations of the tempered 
steel rods within the pannel, the holes through which the 
rods were introduced on one side being closed up. 

Fig. 6. Shows a section of the same, the small dots in the 
engraving denoting the place of the rods. 

Fig. 7* Shows the instrument on which the pannels are 
laid to be bored. The borer passes through the holes L M 
of the two upright pieces, which keep the borer in a straight 
line to act upon the pannel laid upon the frame N. 


VI. 


Diseription of a new Watch Escapement. Bp Mr. S. Mend- 
ham, Counter Street, Borough*. 


Principle of a 
new e.'cape. 


SIR, 

X Beg leave to lay before the Society a model of a new 
escapement, the principle of which is, that the balance acts 
without friction, and the movement in itself very simple ; 


• Tratoss of the Society of Arts, vd. XXV, p. 108. The sUrer me- 
^ of the society was voted to Mr. Mendham for this escapement. 


the 
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the tmpulBe is given without jarring, the inequality of 
power through the train has no perceptible effect on the ba^ 
lance ; and no additional weight, however great, can pnn 
duce more than a regular .and gentle increase of impetus on 
the balance. 

I remain, Sir, 

Your most obedient servant, 

S. MENDHAM. 


Si a. 

Having attended the Committee npon Mr. MendhamV Opinion re> 
escapement, I think it justice due to a man of genius to 
give my opinion farther upon it. 

In viewing mechanical improvements, we should not con- 
fine our ideas to their present properties, but should consi- 
der what improvements the principle will admit of. 

As the principles of Mr. Mendham*s escapement, and Compared 
that of Mr. Mudge’s, which obtained a bounty from govern- Madge’s, 
ment, are much the same, I shall compare the one with the 
other. 

The impulse given to the balance without friction is 
exactly the same as Mudge’s. The remontoir is bent up 
by the maintaining power in a similar woy to that of 
Mudge*8, but from the form of the pallet, which is a plain 
surface, it is not so perfect. Madge's, from the form of 
the pallet, bends the remontoir always to the same place, 
the other is beot higher or lower according to the force of 
the maintaining power, but by forming the pallet like 
Mudge's it would render them alike io this respect. The 
only other objection is the spring detent, that detain! the 
wheel, when it drops from the pallet of the remontoir; it 
is the same as that of a detached escapement, conaeqnently 
exposed to the whole force of the maintaining power. To 
compensate for these objections, the arc of vibration is not 
limited like Mudge's, whidi is of great importance, and, 
having only one remontoir, it is more simple. It is, tbero- 
fore, superior to Mudge's in having only one remontoir, 
and being unlimited in the arc of vibration ; it k mperior 

N 9- IP 
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to the detached escapement in giving the impulse without 
friction. 

I am. Sir, 

Your very humble servant, 

THOMAS RAMSAY. 

Reference to the Engraving of Mr. S. Metidhatn^ Escape^* 
menu Pl^ V. fg. 8, 9> 10. 

Properties of Jn the escapement referred to, there are two principal 
* * peculiar properties in the invention, both which 1 consider 

superior to any thing of the kind laid before the public ; 
first, the balance is kept in motion without any friction 
whatever, and in a manner so simple, that even movements 
of inferior workmanship must go with great accuracy. 

Being not in this line of business, or acquainted with any 
persons in the trade, where I might have had an opportu- 
nity of examining different escapements, I certainly labour 
under many disadvantages; for since I have been honoured 
with the Society's medal, 1 have heard of an escapement 
by which the balance is kept in motion without friction, 
but being limited in the arc of vibration, complicated, and 
very expensive in the movement, it renders it much inferiov 
to mine. 

notVhw*by a second place, the balance is kept in action by an 

stroke. impelling power without any blow whatever ; all other es^ 
capements, which have fallen within my notice, have kept 
up the vibration by a direct blow virtually on the balance 
itself, which I have always considered to be a great disad- 
vantage; fbr a blow upon any thing of the nature of a spring 
produces that kind of shock, which can by no means be 
convenient or serviceable in keeping a steady motion, which 
is so essentially necessary, but is ou the contraiy disadvan^ 
tageous. 

The figure, Plate V> fig* B, repsesents the escapement 
e plate. without the rest of the train ; a a are the two plates of the 
frame between which the train runs ; b is the last, or bar 
lance wheel of it, with teeth nearly similar to that of the 
balance wheel of an dght-day clock, moving with the flaf 
fiice of the tooth forward agunst the pallet c of an upright 

spindly 
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spindle d; e is a locking spring nearly similar to a detached 
one, having no extra spring to pass to and fro with. Above 
the pallet c, is a very small one,/, which is for the purpose 
of unlocking the wheel, which is better shown in fig. 9t ^ 
the lower part of the spindle d, is a hair spring g, so pinned 
as to bear the pallet f against the locking spring with suf- 
ficient power, so that of its own accord it frees the wheel 
and lays the pin A which comes through the plate gently up 
to the stop, consequently the tooth falls upon the pallet c, 
but so close home to the centre of the spindle, that it has 
no power to pass it of its own accord; the pin A referred to 
is fixed to the top extremity of the pallet c, and rises perpen- 
dicularly through the plate a some way above the surface. 

The balance i is fixed on the centre of its spindle, princi- 
pally on account of equalizing the weight, beside which it 
is the most convenient to be so; it is supported between the 
plate 0 , and the cock A, precisely over the spindle d, conaer 
quently the action of each is in the same arch, and the con- 
nection is between the pin A of the pallet, and the pin / of 
the balance, (a pin fixed in the balance at the same distance 
from its centre ul; the pin A is from the centre of the spindle 
d, and sufficiently long to touch the pin A sideways), there 
is therefore no friction whatever between them. 

Having mentioned the difFerent parts of the escapement, Mode of Ui 
I shall proceed to explain its action. The immediate course 
of vihratfon is from the spring g. The balance spring is so 
placed, that the pin / of the balance stands near the pin k 
of the pallet. It is to be remembered, that the tooth of the 
wheel rests on the pallet during the vibration of the balance, 
so that, when the balance is put in motion, the pin I comes 
in contact with the pin A, which stands perpendicularly 
almost imperceptibly fine, and carries it back ; as soon as 
moved, the tooth of the wheel gives it an extra assistance of 
about one fifth of a circle, passes and lays the next tooth 
on the lock ; on the return of the balance, the spring g ap- 
plies all itb power in urging the balance forward till it comes 
to the stop, the balance then maintains its motion, and the 
small pallet / having unlocked the wheel, the tooth falls 
again jon the great pallet c, and waits the return of the ba- 
lance. 


The 
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The balance cariying the piece h hack forms a very ad- 
tniiable banking without any extra apparatus, which is ge« 
nerally done by some kind of stop on the hair spring, which 
must haTe an irregular effect; the farther the pin is carried 
back, the stronger the spring operates against it, and from 
Ihe extent where the piece may be forced hack to, there 
is play for near two whole circles of vibration, without any 
possibility of upsetting* The balance of the model vibrates 
about a circle and one third with extraordinary freedom, 
though a course train of four wheels, a large and heavy ba- 
lance, with only the power of a stout watch spring. 1 there- 
ibre think the power necessary to carry a train with this 
escapement may be considerably less than any other of a de- 
tached nature. 

Fig* 9 represents the axis d shown separately, in order 
that the arm and pin A, and little pallet^; may be seen more 
distinctly. 

Fig* 10 shows the balance wheel ft, and the method of 
locking and unlocking* 

S* MENDHAM* 
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On the Fecula of PotaioeSf and some other British Vegeta^ 
iabks . By Mr . William Skrimshixe, Jun. 

To Mr. NICHOLSON. 

SIR, Wisbech^ Oct. 11, 1808. 

X Take the liberty of sending for insertion in your valua- 
ble Journal my promised communication on the fecula of 
potatoes, and some other vegetables growing in my neigh- 
bourhood. 

I remain, yours, &,c. 

Wm. SKRIMSHIRE, JuN. 

AiMrtTont in a Since the paper published in ^he ninety-first number of 
Jourudl was written, I have veri$ed. by the following ex- 
periments 
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periments two assertions, which were there made, vis. that ^hcr experl- 
the quantity of fecula procured from the solanum tubero- ments. 
sum is influenced by the mode of operating, and by the pro* 

CISC state of dryness of the fecula at the time it is weighed* 

In August last, 1000 grains of the young roots of the po- Hundred eyes 
tato called hundred eyes, which had not arrived at their full potato, 
growth, were grated, and, by the same manipulation as was 
employed in the former experiments, afibrded 

Grains. 


Fine white dry fecula gg 

Discoloured fecula • • • 6 

Dry pulp 71 


Water, soluble mucilage, and extractive matter 817 

1000 


The same quantity of these roots being grated and repeat- 
edly triturated in a mortar, with frequent edulcoration, and 
pressing the pulp with the hands, afibrded 


Fine white dry fecula Ill 

Discoloured fecula 20 

Diy pulp 44 


Water, soluble mucilage, and extractive matter 825 

1000 


Thus by greater care and attention bestowed in the last 
process, we gained twenty-six grains more fecula from one 
thousand grains of the fresh root, than we procured by the 
first method of operating. 

When the fine white fecula procured in the last experi- 
ment was at first separated, it Vras placed in a window facing 
the south for two days, expo<ied to the air, and frequent 
sunshine, until it felt and appeared perfectly dry, it then 
weighed 127 grains; but being farther dried upon an iron 
plate, with a gentle heat for two hours, and put into the ba- 
lance while it was sensibly warm, it weighed 111 grains. 

It therefore lost l6 gmins in weight after it appeared to 
be quite dry. It was afterwards placed in a cellar for twelve 

hours, 


DifFer«nee of 
*026 of fecula 
from greater 
care. 


127 grs appt* 
rently dry lost 
18 by heating. 


and then ab* 
sorbed 29 from 
the air or' a eel- 
tar. 
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iloun, and although it yet appeared dry» it now weighed 190 
grains. 

Feeuhiof some Hence we learn, that dry fecula will absorb more than one 
■orb sixth of its weight from the atmOsphere. But it is more 

than probable, that this property may vary in the different 
species of fecula; for some which was obtained from on 
early potato, subject to a similar experiment at the same 
time, did not absorb quite one seventh of its weight from 
the atmosphere. 

Fecula stHl left So far is the common process, that is employed for pro- 
curing the fecula of the potato, from separating the whole 
of this principle from the fibrous part of the root, that when 
the pulp thus obtained is dried in the air, or by heat artifi- 
cially applied, an ounce of it boiled for a few minutes in 
twenty-four ounces of water will gelatinize that quantity^ 
which being sweetened with sugar, and flavoured with a lit* 
tie wine and spice, very much resembles sago that is thus 
cooked. Indeed it is in iny opinion equally palatable and 
nutritious with that more costly article of food : for which it 
may be economically substituted in every case, and with 
every advantage that can be derived from the use of sago. 

For this reason, whenever potato fecula is procured ac* 
cording to the method formerly described, it will be highly 
improvident and wasteful, to throw the pulp away as refuse, 
or even to feed pigs with it in its crude state, as has been re- 
commended by some authors ; since by being boiled for a 
very few minutes only, in a large quantity of water, it is 
converted into the most nutritious food, that any animal can 
be fed with, and I have no doubt but it will fatten them ajs 
effectually, and expeditiously, as any other food that is 
usually employed for this purpose. 

If the pulp when first separated, and before it is dried, 
were formed into thin cakes,* and roasted with a small quan- 
tity of oil or butter, in an iron pan, until it is quite brown and 
dry, I think it maybe used as coffee, and prove an excellent 
substitute for that costly berry. At least it will prove far su- 
perior to that exeiTable trash, which is often vended under 
the title of English coffee. 

I have frequootly formed a very grateful and nutritious 
beverage from potatoes sliced, roasted to a coffee colour, 

then 


The pulp 
should not be 
ilirown away. 


for 

coffte. 
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t}i€fn ground in amill, and mixed #ith a sixteenth part of its 
weight of the best Turkey coffee. 

That the preparation of vegetable fecnia with boiling wa» U^ful wh€ii 
ter will prove the most economical method of fattening pigs, 

I have very little doubt. And perhaps it will be found perhaps other 
equally useful when employed for fattening the ruminant 
animals. However, this is an object worth the attention of 
graziers/ and others concerned in feeding animals for the 
market. 

The mode of preparing the food, which I recommend, is Method of pi^ 
as follows. Let the proper quantity of potatoes be ground, 
or rather grated in a mill formed for that purpose, in a large 
quantity of cold water, which should remain at rest for some 
hours, and th^n be decanted o& The whole sediment, both 
pulp and fecula, should be mixed with a proper quantity of 
water, and boiled in an iron boiler, frequently stirring it be* 
fore it begins to boil. When it has boiled a few minutes, 
and is cooled down to a proper temperature to be eaten, it is 
fit for use. 

Should prejudice prove so inveterate as not to trust to po- mimU 

tato gruel alone, no one can object to using itas an auxiliary, with other 
mixed with barley-meal, boiled potatoes, or pounded linseed 
cakes. 

The increase of nutriment by boiling farinaceous vegeta- Nutriment i»- 
bles in water is so great, that I cannot refriuB from recoin- 
mending its general use ; being confident, that the advantage 
gained by it will amply compensate for the labour and ex*« 
pense attending the operation. 

But it is not as a food for quadrupeds alone, that I wish to RecommeiKtcS 
facilitate the introduction of potato fecula. 1 can safely 
recommend it as a very palatable and nutritious food for 
man. And however the generality of my countiymen may 
be disposed to ridicule the notion of being fed upon potato 
gruel, 1 fearlessly recommend the following useful and eco- 
nomical preparation of this inestimable root. 

The potatoes being grated, or rasped, in a large quantity Useful Sc ec#. 
of water, and allowed to stand some hours, the water may 
then be decanted off, and more added, which, after standing potato^. 
an hour or two, may likewise be poured away, and still more 
added if necessary, until it no longer acquires any taste or 

colour. 
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ooloor. The whole fecola and pulp are then to be well 
mixed together, formed into ifnall cakes, and dried in the 
air, or b^r a gentle heat. This is a preparation, which will 
keep for many years^which no fadiily ought to be withootf 
and which'is in the power of the poorest family to possess. 

Half an ounce of this preparation will gelatinise so large 
a quantity of boiling water, as to afford a sufficient meal for 
any labouring person in health. It may be sweetent^d either 
with molasses or sugar: or being boiled with an onion and 
pot herbs, and seasoned with pepper and salt, it will make a 
very palatable, wholesome, and nutritious soup. But should 
the raw flavour of the potato predominate, as will sometimes 
happen, when the preparation is newly made, it may be cor* 
rected, and the soup improved, by the addition of a little 
mushroom catsup, allspice, anchovy, or red herring. 

If this preparation of the potato be boiled with milk, 
sweetened with sugar, and flavoured with a little wine or 
spice, it forms the most nourishing and restorative food, that 
can possibly be administered to the sick and convalescent. 

It is so easily digested, that it soon becomes animalized, 
even by the impaired functions of a debilitated constitution, 
Thus it is peculiarly fitted to the digestive organs of the de- 
bauchee, and to the languid powers of infancy# And I have 
known infants wholly nourished for months by this prepara- 
tion, boiled in milk and watt**, sweetened with a little sugar. 
With a larger proportion of the preparation a stiff jelly may 
be formed, wifich acidulated with lemon jnice, or any other 
vegetable acid, becomes the best domestic remedy that can 
be employed, in every species of sore throat. 

Those who can afford it may have a much more elegant, 
though rather a more expensive article, in the pure fecula 
itself, deprived of all the pulp and fibrous part of the po- 
tato. This preparation is so 'easily made, that I hope to see 
it introduced into general use. And I do not hesitate to 
say, it will be found superior in every respect to salep, sago, 
arrow root, or any of the vegetable preparations of that kind, 
which have been so |)ompous) y advertised, and recommend- 
ed to the public, by those who are interested in the sale of 
them. 

Indeed it is already generally known to laundresses tinder 

the 
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the nune of poiaio^iarcht and they are no strangers to thf 
method of procuring it from the fresh root ; but they are 
not sufficiently aware of the nutritious property which this 
substance possesses. Abd it is principally wifb the riew of 
making it more generally known, that 1 am induced to lay 
before the public these experiments and observations*. 

It will appear ludicrous to many, to an^e^t in the present Thetcieneeof 
age of the world, that the science of nntrition is yet in its in- 
fiincy ; but truth obliges us to confess, that such is abso- 
lutely the iact. The cause of our ignorance it is not my 
intention to investigate. 

It is, I believe, a general opinion, that the nutriment of Cookery, 
our food, especially the vegetable part of it, is greatly in- 
creased by cooking. This is therefore an art, which claims 
the attention of the whole human race. It is an art, so inti- 
mately connected with the welfare of our species, that it is 
absolutely essential to its existence, in a state of civilized 
society. 

In the present tottering state of the Lavoisierian doctrine Water etm- 
of chemical science, it is fortunately of no consequence to 
our subject, whether water be a compound substance or a 
simple element. And we have no fear of contradiction when 
we assert, that it is essential to the nutrition of animals, as 
well as of vegetables. 

When water in its simple state is taken into the stomach In Mn 
along with our food, its principal effect in assisting digestion \ 
is perhaps mechanical only, by giving the food a certain de- * 
gree of* consistence, most favourable for the gastric fluid to 
act upon it, and according to Mr. Home's late important 
discovery, the superfluous quantity is conveyed into the 
circulation by the intervention of the spleen*. For as tlie 
whole internal surface of the stomach is endowed with the 


* Many years ago an article was sold in canisters by Uie name of saga 
powder, which 1 believe was chiefly if not solely made from potatoes : 
but it fell into disuse, whether from prejudice alone, or from negligence 
In preparing it, 1 cannot tay. I also remember the fecula of potatoes be- 
ing strongly recommended as a substitute for Salop, particularly as keep- 
ing better, as well as for sago, by a writer in the Journal de MAda* 

dne. C. 

. 

* flee Journal, p. 103 of the present vol., and p.347 of vol. XX. 

power 
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pew«r of pfodudog a tecretioD, which poseesses the property 
of coagulating albuminous fluids^ before the organ is eiias-> 
bled to convert them into chyle* we have Mme show of rea- 
son for snppAinga certain degree Of consistence in the con- 
tents of the stomach to be most favourable, if not absolutely 
necessary* to the healthy action of the digestive organs. 

Bnt whea che- But when water is gelatinized by its chemical combination 

bi^! with^ with fecula and heat, there is considerable reason to believe* 
cula becomes that even the whole of its particles become animali 2 sed by 
animaiized. efforts of the stomach* The importance of this idea is 

such, as to require it to be impressed upon the minds of all* 
who wish to study the science of nutrition. 

Those substan- therefore the digestive organs have the power of ani- 
ccs most use- malizing water, after it has acquired a cer/aiM.dcgree of con- 
n^^mwt sistence, by boiling with farinaceous vegetables, or other 
ter* substances, we may conclude, that these preparations of ve- 

getables, which in the process of cooking are enabled to 
consolidate or rather to gelatinize the greatest quantity of 
water, will be found to afford the largest portion of nutri- 
ment, and are consequently the most beneficial to mankind. 
Potato fecula It is from these considerations, that 1 am induced to re- 
recommended. commend in the strongest terms of approbation the use of 
potato fecula, as being by fur the most economical method 
of employing this inestimable root. 

Conmon From what has been said <»bove, concerning the nutriment 

be take^^ potato starch, I do not wish it to be understood, that the 

food. common starch of the shops may be administered as food 

with impunity. For common starch, after having under- 
gone a slight fermentation, which is sometimes produced by 
the addition of impure and nauseous ingredients, is still far- 
ther contaminated by a metallic oxide, which is probably ini- 
mical to the human constitution. 

It is for this reason, I wish to retain the name of fecula^ 
instead of starchy as a generic term for this vegetable prin- 
'ciple. 

Fecula from Reflecting upon the nature of this vegetable product* and 
various vegetap cousidering it is equally the produce of seeds and roots, and 
that, if it be procured with care, it is perhaps equally nutri- 
tious from whatever plant it is obtained ; whether it be ifi the 
form of fecula from the wheat of Great Britain, or in that 

of 
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of Ciinsara firom that deadly poiaon the JatrophaMaoibotof 
North America ; 1 was induced to suspect^ that aome other 
British vegetablest both indigenous and naturaliied, might 
be rendered much more (terviceable to our species, than they 
are at present supposed capable of becoming. 

With this view 1 selected the following. 

K Miculus Hippocastanumf or Horae Chemut. 

Of the fruit of this tree, fresh-gathered, peeled, and skin* Honechcouib 
ned, 

1000 grains, rasped in water with a coarse file, afibrd 

'Grsint. 


Fine white dry fecula •••••* * 900 

Discoloured or yellowish fecula 39 

Drypulp** 80 

Water, soluble mucilage, oil, and extractive mat- 
ter 688 


}000 


Thus we find the fruit of the horse chesnut contaips more 
than one fifth of its weight of fecula, the whole of which is 
converted into animal matter, in the process of djgpstion ! 

We may therefore, in a time pf scarcity, accept wi^ grati- 
tude another rich and wholesome fruit, which has hitherto 
been held in little estimation. 

And indeed at a time when there is no scarcity, those per^ 
sons, about whose habitations this handsome tree is found to 
flourish, may profitably eniplpy its fruit in the manner here 
pointed out. 

9. Quereua Robur, Common Oak* 

The aeom affords a considerable quantity of fecula, but Acorns* 
its colour, which is a dirty light brown, similar to pow*dered 
salep, will always detract from its value, and prevent its in- 
fyoduction to general use, so long as a more elegant article 
can be procured with equal facility, and at the same ex- 
pense. However, I am fully persuaded its colour does not 
injure its nutritive property. 


1000 
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1000 grains of this fruit fresh gathered, and not quite 


ripe, when peeled and skinned, afibrd 

Grains 

l>ry brown fecula I 65 

Dry pulp 150 

Water, soluble mucilage, oil, and extractive 
matter 665 


1000 


5* Brjfonia dioica, Red^berried Bryony^ or er it is vulgarly 
termed^ Mandrake* 

Beni si KeA* This plant, which is common in this neighbourhood, has 
l^rge, thick, white root, and although it is one of the 
most violent drastic cathartics, which this kingdom produces, 
* it may, a similar process to what we have before described, 
be made to afford a very line white nutritious fecula, ii| 
great abundance. 

1000 grains of the fresh root dug up early in May, afford 

Grains. 


Dry white fecula 50 

Discoloured fecula 45 

Dry pulp 50 


Water, soluble mucilage, and extractive matter 855 

1000 


4. Arum maculatum, Cuckow^int, 6r Wake Robin. 

Bsai sf plant, which is very plentiful in my 

cncfccMr neighbourhood, although one of the most acrimonious ve« 
av wake robin, getables of British growth, may, by particular management, 
be converted into a very rich, wholesome, potable, and pro- 
ductive food. 

It is excellent, eaten either boiled or roasted, particularly 
by the latter mode of cooking. If formed into vermicelli^ 
it is a beautiful preparation. . When dried it may be made 
into bread; and when treated according to method 
above mentioned for procuring fecula, a much greater quan- 
tity 
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tity mty be obtoined, than fVom any ▼egetable'hitherto opt* 
rated upon*. 

1000 grains of the fresh root, dugup early in May, aflford 

I 

Grains. 


Very pure white dry fecula t54 

Dry pulp 88 


Wat^, soluble mucilage, and extractive matter 718 

1000 

The more we reflect upon the general diffusion of this Fecula yprj 
nutritious principle throughout the vegetable kingdom, the 
greater occasion have to be seriously and unfeigned ly 
thankful to that Almighty Being, whose extensive benevo* 
lence has thus bountifully placed within the reach of man a 
sufSciency of nutriment, in every corner of the Earth ! 


VIII. 

Remarks enMeionite^ with si^me Obsermtions on a Paper by 
Mr. Frederic Mohs, in which this Substance is considered 
as a Variety of Feldspar. By Mr. Tonnelier, Keeper 
of the Cabinet qf Mineralogy to the Council Minesf. 

Does the mineral mentioned by the name of mei'onite Is ireionitea 
in the Tableau mithodique of Mr. HaQy constitute a distinct 
species, or is it merely a variety of some species formerly 
known ? Such is the question, that suggested itself to me, 
on reading a paper by Mr. Frederic Mohs, lately inserted 

* The root of this plant has been employed for makiag starch in the 
island of Portland, from time immemorial. Some years ago the Society 
of Arts gave a premium to a person of that island for an accoant of the 
process, with a specimen of the starch. 

f JoamaldaMineii vol. XX, p. ISff. 
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in the Epbemerides of boron Moll*» and which I ehatt here 
attempt to answer. 

For our first knowledge of this substance we are indebted 
to Rom^ de Tlsle. This philosopher, guided by the ana- 
logy of the figures of their crystals, has united under the 
naoie of jachi^, in the second edition of his immortal work 
on crystallography, several substances, that now form dis- 
tinct species. These however he was fiir from considering 
as the same, though he did not think proper to distinguish 
them by different names, which he must have invented for 
the purpose. In the description he has given of the second 
variety of the jacinth the dioctaedral variety of the meio- 
nite is easily recognized. Beside ^ts locality in the lava of 
Somma, and the iwhite colour pf the mass, which are pointed 
out, it is there said, that the two quadrangular pyramids of 
the jacinth, the primitive zircon of Haiiy, ijire separated 
by a prism of eight unequal faces, alternately hexagons, and 
rectangular parallelograms; and that the latter of these, 
produced by the truncation of the edges of the prism, somer 
times very narrow and scarcely perceptible, and at other 
times more or less broad, always answer to the faces of the 
pyramids; while the hexagonal sides of the prism arp al- 
ways intermediate to these faces: circumstances that agree 
perfectly with the dioctaedral meionite. See pi. 6. fig. 5* 

Mr. Haiiy has made four species of the substances de- 
scribed by Rome de ITsle. 

1. Tlie zircon (the jacinth and jargon of former miner- 
alogists), divisible into an octaedron with isosceles triangular 
faces, which ipay be subdivided parallel to planes that woul(l 
pass through the suu^mits and edges of the faces. 

3. The harmotdcpe (cross-stone, crucite, aodreolite of the 
Hartz, staurolite of Kirwan^, divisible into a rectangular 00 
taedron, subdivisible on the.edges pontiguoiu to th,e sum« 
mit. 


3. The idiocrase (vesuvian of Werner, jacinth of volca^ 
canoes) divisible parallel to the fisces aud diagonals of e 
right prism with square bases, differing little from a cube. 


* Ueber Haiiy Mejonit, von Friedrich Mohs: in the Efomeriden der 
Berg- und Hiittenknnde, henasgegeben von'Parl ^sii^eit Fthiheirn 
von Moll. Band II, Lleferurg 1 . Namberg, 180 $. 

4. The 
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4. The me'ionite (Rome de Plsle's white jacinth of Som* 
ma), divisible parellel to the faces of a right prism with 
square bases* Fig. 4. 

In characterising these species the learned author of the on the prind- 
Theory of the Structure of Crystals has merely applied the 
general principle, that has served as the base of the classifi- him« 
cation of the species in the system published by him. On 
this occasion he had followed the same course, as be had 
pursued when he separated the heterogeneous substances 
of which the former mineralogists composed the species they 
termed schoerl, in order to make a proper distribution of 
them, or when he demonstrated four distinct species to have 
been confounded together under the name of zeolite. In 
short, to constitute the species meionite Mr. Haiiy has em- and the results 
ployed the means, of which he has so successfully availed Jeen^enenlly 
himself to effect those useful reforms, for which mineralogy is adopted, 
indebted to him, and the result of which has been a more pre- 
cise definition of species, with a more regular classification of 
subjects. The title that meionite has to be admitted into 
the system as a species therefore is equally incontestible 
with those of several other species established by the same 
gentleman, and generally adopted. 

Among those who come to study the mineralogical col- What is the 
lection of the council of mines, which odds to the means of wernerVsys. 
information derivable from the number and variety of its tern? 
specimens the advantage of being able to compare the me- 
thods of two of our greatest masters, several have put to 
me the following question: ** What species in Werner’s 
system corresponds with that which Hauy has designated 
by the name of meionite?*’ Hitherto I had been unable to 
answer this question, notwithstanding the pains I had taken 
to proc .re the printed or manuscript syllabuses of the 
mineralogical lectures delivered at Freyl^rg. On the one 
hand 1 coulf^Qot suppose that the meionite, which is at pre- 
sent to be found in all public and private collections, should 
be wanting in that of Mr.. Werner; and on the other hand» 
in t ; eries of famil es g ven by that idustrious professor, 
into wh cb are adopted withou. any change ol name several 
8 

of Natural History at Paris, there was na mineral that I 
VoL* XXL— Not. 180 i. O could 
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could take for the substance in question. I remaitied in 
this uncertainty, till I had read the ^aper of Mr. Mohs, in 
which we are informed, that Mr. Werner had not yet adopted 
the mei'onite of liaiiy as a distinct fepecies, suspecting it may 
be nothing more than a simple variety of feldspar. Now the 
object of this paper is to demonstrate the reality of what is 
but a simple eoujecture ou the part of a naturalist, who 
knows when to doubt, and wlien to decide. On Reading it 
with that double attention, which the name of Werner and 
the talents of Mr. Mohs would iiatiirully inspire, I felt in 
spite of myself the regret of not being able to embrace the 
same opinion respecting the uature of the mineral that 
forms the subject of the present paper. 

Mr. Mohs admits, that the characters taken from figure 
exhibit great difl'erences between the mciouito and the feld- 
spar; and he confesses, that thebe diderences arc little capa- 
ble of being reconciled : but. as he thinks it not altogether 
impossible, to reduce the forms of the meionite to a very 
simple form, which be has observed in the series of forms 
presented by feldspar, he has flattered himself with being 
able to justify completely the suspicion of Mr. AA^'rner. 
The geometrical form*in which he gives the proofs alleged 
in his paper has enabled me to combat them with the same 
weapons. 1 appeal therefore to these geometrical reasons, 
which are employed with the more propriety in the present 
caso, because it is only by the help of the nicest precision, 
that au able hand has traced the line of demurcution between 
the meionite and other species of the ininerul kingdom. 

It is a principle generally admitted, even by the confession 
of Mr. Molis^. that in a mineral species there can be but 
one primitive form, and one single form for its integrant 
inolecides. To prove therefore, that the meionite cannot 
he a variety of feldspar, itis sufficient to demonstrate, that 
the primitive forms and integrant nmlecules these two 
minerals are very different. 


* £s ifit ein grundsatz dass in einer gattan||r nur cine kernge$talt. atid 
nur eiae integrirendes molecul. vorkomnien koennen ; und der onctog* 
nost.. . .traegt kein bedeni.en diesen gmndsatz in seiner vollen allse- 
meinbeit geltcn zu lasseii." Ephemerides of Baron Mollj Vol. )l. Part 
p. 15, 1806. 
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I. Feldspar. 

’'I'he primitive form ot‘ the ftilclspar, according lo Ilaiiy®, primitive form 
)s an obli€|ue angled p:iru?lelopipcdun, in which the angle of 
incidence between M and P is of 90 % that between M and 
T of 1 20°, and that between T and P of 111° <23' 17" See 
ill tig. 1 this solid represented in the position given it by Mr. 
rdolis liiruself, as being fuvouvable to the comparison he 
iuak'*8 of the two substances. Mr. liaiiy observes in his 
treatise, it is true, that the sections purallcl to M and P are 
\eiy clear, and very easy to obtain; w'hile that parallel to 
simply shows itself by a ehangeablciicss of colour in a strung 
liglit. Since tlie publication of this treatise however, ihis 
gcnlleiiiun has. obtained from the feldspar, by mecbunicMl 
division, nuclei presenting the joint parallel to T iu a very 
clear and decided manner, w bieh he has publicly siiown iu 
his late courses of lectures, uud some of which he has dis- 
tributed among hisuuditois. 

The primitive form of the Feldspar once thoroughly as- Can ihr forms 
certaiiied, it remains to be known, whether, setting out from themci«>ni»« 
this nucleus, we can obtain by the laws of decrement the 
forms of the me'ionite. But the mere inspection of 
crystals shows at once the impossibility of this. In fact, the 
rueionite has the four faces of its summit equally inclined 
to each other and to the lateral faces. Now this symnietry 
is incompatible with any primitive form but a prism with 
square bases, as in the mesotyjie, or a rectangular octaedron, 
iiM ill the ziicon ; both which species exhibit forms analogous 
to those of mtMonite, but with dillerent incidences. It is al- 
together the reverse with the forms of the feldspar, which 
bear in some sort the impression of the irregularity of their 
primitive form in the want of synimetry of the faces arising 
on parts similarly situate. The following details appeared to 
roe necessary, to place this proof iu a clearer and stronger 
light. 

Fig. 3 represents one of the forms of feldspar, in which *^^0 crystals 
Ihe IttcieaM, P, T of figure 1 are preserved, and the face O blTto'^bnup. 

F ^ ^ position uk^n. 

results from the decreirent according to the position the 

O 2 nucleus 


* Traits de Mln€nilogie, tom. 2^ p. 591. 
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nucleus has here. Mr. Mohs has chosen this form nmotig 
all those of the feldspar, as being the simplest, and best 
calculated to lead to the object he had in vienr, the reduction 
of the forms of the meionite to those of the feldspar. On 
the other band fig. 4 represents the dioctaedral meionite. It 
now remains, to compare these two forms together ; and this, 
I mast apprise the reader, is the essential point of the dis- 
cussion. 

Mr. Mohs, having measured the angle of incidence be- 
tween T and P in the crystal of feldspar fig. 3, found, that 
it agreed manifestly with that between / and M in the dioc- 
taedral meionite, fig. 5. In fact we find by calculation a 
difference of 21' only between these angles; the first being 
111" 28', the second 111® 49'. But on proceeding with the 
comparison, instead of evident resemblances, we have no- 
thing but striking differences. For instance, the angle of 
incidence between / and each of the two sides M, M, is the 
same; while that between T andM, fig. 3, differs 8® 32' from 
that between T and P, since it is of 120®. On the other 
liand, the angle between O and M is of 116® 21', and that 
between O and the face opposite to P is of 124® 15; yet 
each ought to be of 111® 49' for the form of the meionite to 
agree with that of the feldspar. It is the same with all the 
other faces, that can arise on the edges or angles of the face 
T. There are none similarly situate but the faces analo- 
gous to M and S, fig. 5, the angles of incidence of which 
are 90®and 135®. But this is only an accidental resemblance 
owing to the symmetrical position of the lateral faces in the 
two nuclei ; otherwise we might say, that feldspar is an ore 
of oxide of tin, since the same angles of incidence are found 
bn the prism of the latter. As to the essential difference 
between the summits of the crystals of feldspar and those 
of the crystals of meionite,' this is owing, as has already 
been observed, to a want of symmetry in the positions of 
the bases of the nucleus with respect to the lateral faces, 
which does not allow the faces produced, in consequence of 
the laws of decrement, to preserve that regularity with re- 
spect to each other, which appears in the terminal faces of 
the dioctaedral meionite. 

So far then from acknowledging with Mr. Mobs, that we 

meet 
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meet with no crystalline face in the meionite* the inclination not dediidWe 
of which does not occur among the forms of feldspar, we 
will venture to request t|iat gentleman, to endeavour to de- ftldtpar. 
rive the figure of the dioctnedral mei'onite, represented fig. 

5, from the primitive form of the feldspar, so that the angles 
of incidence between all the contiguous faces shall agree 
exactly ; say, exuGt||Hkfor in such cases every thing de- 
pends OR precision; and he will soon convince himself of 
the impossibility of succeeding. Now this consideration decides 
alone is sufficient, to set aside for ever the idea of uniting the ^“*’****“' 
mei'onite with the feldspar, and decides the question beyond 
dispute. 

The author of the memoir, after having asserted, that all Difference a«- 

the faces of the me'ionite may exist in the feldspar with the 

!• 11 1 i. . . 1 Mohs to er- 

same inclinations, nnding that the angles of incidence men- rours in mea- 

tioned by Mr. Haiiy differ evidently from each other, as- 
cribes this difference to erroursin the goniometer, and a want 
of agreement in the data; and he leaves it to the skiliul 
oiy^ctometer, to remove the difficulty that this want of har- 
mony presents. But the crystallographer finds nothing here But the ronn 
to reconcile, since every thing is regular in each of the two of !• re* 
crystalline forms. The incidences of the faces have that re- and agreeable 
hition to the primitive forms proper to each species, which theory, 
calculation, agreeing with observation, indicates in a precise 
manner by virtue of certain laws of decrement. If the angle 
of incidence between T and P approach that between / and 
M : if those between O and M and O and P differ from the 
latter, as well as from each other ; it is because the form of 
the integrant molecules and the laws of decrement require 
it. These laws have been determined with the more cer. 
tainty, as there has been no difficulty in procuring well de- 
.iined crystals of feldspar and me'ionite. They who are fully 
acquainted with the theory of* Uaiiy, and at the same time 
know the precision, with which he applies it, see no difficulty 
in the case. They know, that the apgles are rigorously de- 
termined by calqplotions founded on certain laws of decre- 
ment, the truth of which is in turn confirmed by the agree- 
ment of observatiou with calculation; and they require no 
more.' 

One example will be sufficient, to give an idea of the ac-lnstsncsoftbs 

curacy 



ON THE Mr.IOKlTr. 


198 


nicety of Mr. 
Hauy\ mea- 
lurements. 

Dodecaedral 
•ulphuret uf 


Not the regu- 
lar dodecae- 
drot., as sup^- 
posed b> Wer- 
ner and Phle. 


curacy of the measures ^’iven in the work of Mr. Haiiy. It 
rn p. 39 of the first volume of his Traiti' de Mimralogie. 
Amon;; the number of forms cxhil^ited by siilphuret of iron 
may be observed the dodecaedron with pentaj^onal faces. 
This crystal is divisible parallel to the sides of a cube; which 
is the form of its nucleus, and at same time that of its 
integrant molecules, wliich perforflihe functions of sub- 
tractive molecules. On each face of the primitive cube two 
simultaneous decrements are supposed to take place in the 
additional laminae; one of two rows in breadth, setting 
out from two opposite edges; and one of two rows in 
height, setting out from the other two edges of the same 
face. The decrements that take place on the faces contigu- 
ous to the nucleus follow the same laws, add in directions 
crossing each other, so that the slower decrement on one face 
answers to the more rapid decrement on that contiguous to 
it. The nature of the decrements, add<?d to the direction 
of the laminee, gives rise to a new polyedron ; the fiu:es of 
which, becoming level with each other in pairs, are reduced 
to twelve, instead of twenty-four. The ^ulphuret of iron has 
assumed the form of a dodecaedron with pentagonal faces. 
But it is possible to conceive an infinite number of these 
dodecaedra, by varying the respective angles of incidence of 
the contiguous pentagons. What then is the dodecaedron of 
the sulphuret of iron ? is it the regular pentagonal dodecae- 
dron of geometricians? So two learned natural philosophers, 
Werner and Kom^. de risk thought : but it is strictly de- 
monstrated by algebra, that such a )3olyi'idron cannot result 
from any law of decrement. The angle of incidence be- 
tween two contiguous pentagons at a given edge common to 
both alone determines all the other angles; and it is demon- 
strated algebraically, that, in the wise of decrement of which 
we are speaking, this angle must be 126® 5'Z' 8". Now^ on 
measuring with the goniometer fhe angle that occurs in the 
sulphuret of iron, it is found to be nearly 127®: and from 
this agrement of the calculation with what is actuolly ob- 
served I infer, that the existence of the law of decrement is 
confirmed. Such is the rigorous method, in which Mr. 
Hoiiy constantly proceeds, when he applies his theory to the 
structure of crystals, to determine species in mineralogy. 

II. Meionitc, 



ON THE MEIONITH. 


199 


11. Aleiomte. 

Mr. Molis has attempted to raise doubts respecting the Mciouiic. 
])rituitive fonu of the meionite, which he is desirous of as- 
similating with that of the feldspar: but recent observatious 
made on specimens lately brought from Vesuvius, very well 
marked and of a good size, have confirmed the angles, 
both of the primitive and secondary forms, to be the same 
as given by Mr. llaiiy in liis Treatise on Mineralogy^ This 
gentleman, having broken crystals of this substance, has 
perceived joints purallel to the base, the position of which 
was at first merely conjectured. These joints, it is true, 
are not so clear as the lateral joints; but this is agreeable 
to the theory, which, giving a more extensive surface to 
the bases than to the sides, explains why the sections paral- 
lel to the bases are less easy to hit upon than those of the 
sides, where the points of contact are fewer. 

I have yet compared the mei'otiite with the feldspar only Other charac* 
ill respect to form; but there are other characters, such as 
specific gravity, hardness, lustre, fusibility, &c. The me- Matty, 
thod of Mr. Haiiy, which is not purely orictonietricai, far 
from excluding these, calls them in to the assistance of the 
geon»etrical characters in determining the species. Now 
Mr. Mohs says*, if the crystalline forms appear to militate 
against the union of the me'ionite with the feldspar, the 
other characters taken together will not allow us to part 
them : otherwise the method ceases to be natural, since it 
separates what nature has united. 

1 shall not stop here to discuss the greater or less reiem- Tli« resem- 
blance ascribed to the physical or chemical characters of 
the me^onite with those of feldspar; a resemblance, which asserted, 
does not appear to me so great as is said; for on tbe one 
hand the meionite is 8trd||ly scratched by many pieces of 
feldspar, and on the the latter does not melt before 

the blowpipe like the former with ebullition accompanied 
by a hissing noise, as has been observed by Mr. Lelievre, 
member of the council of mines, who is known to be very 

* • Page 16 of tbs paper already quoted. 

expert 
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TlwfermaloM expert in thu kinJt of proof. In the present case, the cha- 
racter borrowed from the form is sufficient. In fact, ac« 
cording to Mr. Mohs, only one primitive form can exist in a 
species : but the primitive forms o? the feldspar and the 
meionite are distinguished from each other in all the forms 
with whicfh we are acquainted : their dimensions have been 
ascertained by a rigorous theory, the accuracy of which is 
proved by the agreement of calculation with experience. 
These alone therefore suffice to distinguish the species: if 
they did not, they might agree with other species, the forms 
of which would be different, and then one species would 
have two different forms, which is contrary to the hypothe- 
sis, and implies a contradiction. Here we see clearly what 
distinguishes the method of Mr. Hatty. It is founded on 
the smallest member of characters possible. That which is 
taken from geometry, which is precise, is always employed, 
and frequently alone. When the primitive form obtained 
by mechanical division is a limit, that is to say, a regular, 
or at least a symmetrical solid, some other character must 
be added, since it may agree with several species. How- 
The fsometrl- ever, it is not necessary to determine the molecule of a mi- 
^ *** order to find to what species it belongs. This is a 

to the student, labour requisite only to the author of the method, who can- 
not employ means too precise for the determination of spe- 
cies. He whose object is merely to ascertain the species of 
a mineral, will find in the method of Mr. Hatty more ma- 
nageable characters, that will guide him to his end. 
Conclusion. From the details into which I have entered it will be evi- 
dent to all, who are acquunted with the theory of Mr. Hatty, 
that the forms of the meionite are incompatible with those 
6f feldspar, that the integrant molecules of the two differ 
essentially from each other, and, in fine, that these two sub- 
stances ought to remain separate in the roineralogical sys* 
tern. 
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Method of finding the Q,Hantiiy of Refraction from the Dis* 
tance and Altitude of two known Stars; and of sohhig by 
Construction a Problem in Spherical Trigonometry, In a 
Letter from a Correspondent. p 

To Mr. NICHOLSON. 

SIR, 

The following method of Hnding the quantity of the r&- New method 
fraction by observing the distance and altitudes of two known quantity of**r^ 
stars is, as far as 1 know, new : and as it seems to possess fraction, 
some advantages over the common methods, I will venture 
to request its insertion in the Philosophical Journal. 

Let Z, PI. VI, fig. 8, be the zenith, S and X the appa- 
rent, s and X the true places of the stars. 

Let d be the difference between their true and appa- 
rent distance; then Si the refraction of the star S zz 
d X tang. Z S X cos. M S X cos. M X 
S. SXxrad.» 


Demonstration. 

It is ewdent that d ( = X m + S n) = 

' ' rad. 

(ocm and sn being perpendicular to S X) ; but 

6 s ; X X : : tang. Z S ; tang. Z X X * = ; 

tang. Z S 

hence by substitution we get d = S i x ^ ^ ^ 

•' ° tang. Zb 

ZX -f cos. ZS X tang. ZS , ^ ^ cotang. ZX 

7 a . ■ but cos. X =: 2 

X rad. 

X tang. MX, ^ cot. Z S x tang. MS , ^ 
and cos. S = ; hefice 

by snbttitation, d = S s X ^ 

Bum. of tang. : S. of sum : : rad.* : □ of cos. t. e, tong. M X 
^tang.MS:S.SX::R* : cos. M X X cos. M S ; hence 

am d = 
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d = 


S * X S. S X X rod.* 


cos. M X X cos. 


M S X ton;'. Z S 


d X ton!?. Z S X cos. M X X cos. M S 
rod.* X S. S X 


and S 5 z: 


Q. E. I). 


Chff'iccofthe The stsrs should be chosen so as to make the angles S 
and X acute, as the cos. ol‘ an obtuse angle- would be ne- 
gative. 

A<2raiifaros of Tlic advantages which this method seems to possess over 
tiaaneihod. which are already in coniiiion use, are, 1st, that only 

one observatfon is required, as the refraction may vary con- 
siderably in the interval betiveeu two observations; and 2d, 
that it do(.‘s not recjuire the latitude to he known, and that 
the observation may he taken at sea with Ihe instruments a1- 
rofuly in romtnoii use for lunar observations. 
pnoWom The 'J^he following method of solving by construction a pro- 
r5cIurliM«*Ic^^ sjdierical trigonometry may possibly be new, and 

^vetitofiriUits wortli your insertion. 

ingtes. Given the sides of the spherical triangle Z S X, to find 

an angle Z, Let MI and M V (fig. 7) — the secants ot 
the sides ZS and ZX, including the required Z, take tht; 
/ I M V z: the remaining side; let I Z , Z V = tangents 
of the sides Z S and Z X, and the Z 1 Z V will be z: the 
required Z Z. 

Demonstration. 

Dtinonitruiioi). Let M {fig. 6) be the centre of the sphere, join M Z, M S, 
M X ; draw Z T and Z V tangents to Z S and Z X ; hence 
M T and M V are the secants of those sides, the Z T Z V 
z: S Z X, and the Z M = the side S X. Hence supposing 
the triangle TZV to come into the same plane with T MV, 
the two triangles will coincide with fig. 7* 

Q. E. D. 

Fxietision of ^ is evident, that the cases of two sides and an inclnded 
the problem. being given to find the third side, and of two angles 

and the side included to find the third angle, may be solved 
by a similar construction. 


Yours, fcc. 


J.B. 
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7ia//y Account of a*i AUnness. la a Inciter from Juiiar 
Bustoi k, M . Z). 

To Ml. NICklOLSON. 

I N c'xajniuinir one of the earlier volumes of the I'hi- Eariy acroupt 

loro, liK.ii 'i rniisactions, I meet with the following account j^(j^^*'*"****** 
of an albino, which, as the subject lias lately engaged }Our 
attention, 1 h ivr transcribed for insertion in your Journal. 

It may he thought curious, both as being perhaps the eav- 
lu’st ar co'int on record of this peculiar variety of the hu- 
man species, and also as furnishing another example of its 
occurrence in a female. It is taken from a paper on mon- 
sters, in llie ‘25th volume of the Transactions, for the years 
1706, and 1707, bearing the following title. “ De inon- 
8tri.*>, quasi monbtri«, & monstrosis; item de serpenlibus, 

& Pliillippensibus, ex M. S. R. P. Geo. Jos. Camelli. 

“ Coinmunicavit D. Jac. Petiver, Pharmacop. Lond. & 

“ S. H. S.” It is divided into sixty-nine sections, each of 
which contains a narrative of some uncommon or monstrous 
production. The account of the albino is placed under the 
head of Monstra qu8e cxislebant, A. D. J/OO in insula 
C^atanduen.” Albinam, Hispanis Albinno, vidi Manil- 
lee; ernt piiella decennis, (proles Moreiiorum ])aientiim, 
qui colons snrit fuliginosi, sed capillitio protent!o) albcdi- 
nis cxtraordiiiariae & insolitae in admirationem truhentis. 

Sc monstruobic, capilli aureoli* solem ac lucein invitse 
** ferens. Causam vulgus non phautasise sed lunie influxui 
*• tribuit*.” 

• ** Monsters existing in the year ] 700, in the island of Catandu- 
an«s. 

** I saw at Manilla an albiness, called by the Spaniards an albinno. She 
was a girl ten years of age, the daughter of neerollo parents, who are of a 
sooty complexion, with very long hair. She* ad an extraordinary, un- 
con)mon, wonderful, and unnatural white skin, golden hair, and was im- 
patient of sunshine or ligitt. The common people ascribe this not to the 
imagination of the mother, but to the influence of the moon.** C. 


If 
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If we except the concluding hypothesis, the account is 
probably correct ; the extraordinary whiteness of the skin, 
and the great sensibility to light, are well characterized, and 
precisely resemble what fall under our own oViservation. It 
is indeed upon the antecedent probability of the narration, 
and not upon tlie credibility of the narrator, that we are to 
ground our belief ; for many of the stories are palpably false 
and fabulous. The following may be taken as a specimen. 

JExtrawdi^ry A white woman brought forth a child the colour of a negro ; 

the prudent midwife suspecting it to be the effect of some 
unsatisfied longing ol the mother, found upon inquiry, that 
she hud longed for some sardines (a peculiar kind of fish) 
that she had seen eaten by a black woman. Taking there- 
fore the bones and remains of the fish, she rubbed them over 
the mouth of the infant, and immediately the dark colour 
was removed, aikl a white complexion produced* *. 

I am, Sir, 

Your obedient Servant, 

Clayton-Sqnare^ Liverpool^ BOSTOCK. 

Oct. 2d, 1808. 


XI. 

Eemarks on the Doctrines of Chance y in Answer to Opsimath^ 
in a Letter from W. Saint, Esq. 

To Mr. NICHOLSON, 

SIR, Woolwich, Sep. 19, 1808 . 

X Read in the 91st number of your Philosophical Journal 
the letter of Opsimatb, containing his scruples as to the 

* I am inclined to think this account not altogether fabulous, though 
the assigned cause, and the remedy prescribed, are both palpably absurd. 
In some instances of diihcult labour, the face of the child is so black, lips 
swelled, and nose flattened, that when b^rn it resemble, a young negro ; 
but these appearances soeR go off of thv melves. Such was probably the 
case here ; and the sagacious midwife applied her remedy time enough, 
to give it the credit of effecting the removal of uliat had probably excited 
astonishmuet and alarm. C. 


truth 




ON THB DOCTRINES OF CHANCE. 


SOS 


truth of the elementary doctrines of chance/* should you 
think the following remarks upon the subject likely to re^ 
move the doubts of your correspondent, you will, by their 
insertion, oblige 

Your very humble Servant, 

W. SAINT. 


Opslmath begins by quoting what he deems to be the Sense of the 
sense of the first case of de Moivre in these words, “ Any MoUre. 
one undertaking with a die of six sides, to cast an uce in one 
throw , has ^ of the six possible chances in his favour, and the 
remaiiiing ^ against him ; the whole six chances being cer^ 
tainty or at least such in the event of continued trials,'^ Now 
this latter clause of the supposed quotation (I say supposed jUg sense ni*». 
quotation, for Opsimath confesses, that he had not a copy of taken, 
the work at hand), is not to be found in the first case of de 
Moivre, or yet in any other case; neither can it be inferred 
from any thing which he has said on the subject throughout 
the whole of his work. Indeed had Opsimath proceeded 
but a few pages farther than the first case, he would have 
seen, that it was impossible for de Moivre to have considered 
this as an elementary doctrine of chance, for at Art. 1 1 he 
says, ** Let a be the number of chances for the happening The artu»l 
“ of an event, and b the number of chances for its failing, 
then the probability of its happening once in any number of 

trials will be ^ f &c., till the 


«+6 a+6V 
number of terms be equal to the number of trials given 
the application of which would give H probabi- 

lity of throwing an ace once in six throws; whereas Opsi- 
math infers, and infers justly, from the expression which he 
attributes to de Moivre, that ' f or certainty would be the 
amount of the probability ; and this single circumstance, 
had Opsimath proceeded so far, would have convinced him, 
that he must either have attributed that to de Moivre which 
he had never asserted, or else, at least, that he himself 
must have misunderstood him. 

Sirice the clause abovementioned appears to haire been 
the foundation of Opsimath*s scruples, and since this clause 
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is iiat to be found ia de MoiYre, or 1 may add ia any other 
author that 1 have seen on the Laws of Chance, perhaps to 
say any thing farther on the subject may be deemed unue* 
cessary. 

Lest however the doubts of Opsimath should not be fully 
removed, let as proceed with him a little farther. — He goes 
on to say, or rather to quote, that “ any one undertaking to 
“ cast an ace in two throws of one die, has for the first proba- 
** bility J , as proved : should the first fail, then the second 
“ remains, which is J likewise; but the chance of the firs-.t 
“ failing is as that of its succeeding is * ; therefore the &e- 
“ cond throw has only l of for its chance of success, which 
“ added to the chance of casting an ace the first throw, is J f * 

of the first throw being 5 '’,,, the secpiid only 

“ This doctrine,” Opsimath adds, “ 1 cannot grant” — “ be- 
cause” says he, nothing can prevent him of the second 
throw, except his succeeding in the first.” Very true, but 
his succeeding in the first 7nay and certainly wi// prevent 
him of the fccowd throw. Opsimath should recollect, that 
the probability of the event’s happening is calculated hi fore 
either throw is made; and that, till the ftrH throw h matlCi 
it is uncertaiii whether the second will be re(|uired ; and 
consequently, that, though the second throw has ** the fii!! 
“ force and virtue of *- chance” after the first is orcr, yet, be- 
fore that event, its value can only be -J multiplied by lli(‘ 
probability that the first throw will faiiy for on the failure of 
tlic first depends the necessity of the second — that is, since 


llj<* probability of the ej:iV/e 7 rrc of the second throw, if I in.ay 
su term it, is, before the first bakes place, ouly and-, should 
it exist, the pit>bability of its producing an ace is only I ; 
therefbre, before either tlirow is made, tlie value of the pro- 
bability of the secoud is only ^ of that is which, ad- 
ded to the probability for tlie first throw, gives -Jd' ^ 
probability on tli&two» 

Answered by Sfiouhi tfAis.cou8uleittt4aa of tAm dependeuee ef the sceond 
deduciiiig iii« event upoii-the first fail to remove the scruples of Opsimath, 
^ tlauk there will be bo> dtlficulli}! ia convincing him 
upon the principles, which he baa himodlf admitted, that 
eKpmsSi the true peohehiliti^ of eesluiig^ an. aee oaee tn'. to o 
thraiva. Shasce the prohahilit^ of ea-event’a liappeuiag,. tn* 

gether 



ON THE DOCTRINES OF CHANCE. 


207 


gethcr with that of its failing, makes certainty, which |s re- 
presented by unity, or 1, therefore the probability, that there 
will be an ace in one or two throws, togetlier with the proba- 
bility that there will not*be one, is equal to unity. Now the 
probability, that there will not be an ace the fust throw is f., 
ami since, whether there be one or not, the second throw will 
l)e c(iually necessary for determining the probability that there 
will not <)e one in aUur tJiroWf therefore this second throw 
exists with ** the full force and virtue of the first, from which 
no circumstance cun deduct,'^ viz. the probability in the se- 
cond throw will be therefore the probability that there will 
fwt be an acc in either the first or second throw will be J X ^ 
n-j^, and, deducting this from unity, there will remain ^ for 
the probability that there uill be an ace in either the first or 
second throw, the same as before. 

Perhaps thercst is no branch of the mathematics, which is r awsofciiiacfr 
founded upon fewer first principles than the Laws of Chance; 
and yet probably there is no subject, the first principles of 
which are so likely to be misapplied, or misunderstood. One ' 

of the principal causes ot the errours in our reasoning on this 
subject, it may safely be afiinned, is the not duly discriiniiiut- cbUHy 
ing between events which are dependent and those which are 
independent; and this seems to have been the sou||;c, whence ami 

tlie scruples ofOpsimath have <>riginated; scruples, which, it ^ 
may be asserted, liave been entertained by almost ever}" one on 
his first entrance on this subject. Perhaps, however, what 
lias been said above may tend to remove these doubts, if not, 
we will conclude by advising Opsimath to acquire correft 
ideas of the first principles of the Laws of Ciiunce; and if 
ill Ills inquiries he be guided by right reasoning, we will assure 
him, that there is no subject in w'hichhe will find the conclu- 
sions more just, natural, or beautiful. 

As it often happens, that theory is best underetood by prac- Cuoouii 
ticc, and precept best illustrated b\ example, I have enclosed 

. * . ing tl»^* ii .f., 

the following question, taken tVoin the MaLhematiciil Iteposi- trums oi 
t^ry, which, as it is rather of a curious nature, you may]N;r- *^**'^'^^‘ * 
haps deem worthy of insertion; and as the solution, which 1 
have given to it, is founded upon the^rstand most obvious 
principles of the Laws of Chance, it iqay probahly be useful 

not 
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not only to Opsimath, but to many other of your correspon- 
dents. 

Quettiion, 

Af with a truths^ tells b falsehoods, and B with c truths, d 
folsehoods, what is the probability of the truth of a circum- 
stance in which they both agree ? 

Solution. * 

A% they are supposed to agrte in their relation, they must 
either both speak truth or both falsehood. Since then the pro- 
bability of an event's happening is always expressed by the 
quotient of the number of times in which it may both happen 
and fail, it is evident, that in the present case, the probability 
of a circumstance being true, in which both of them agree, 
will be expressed by the quotient of ^hc number of times in 
which they may agree in telling truth divided by the number 
of times in which they may agree in telling both truth and 
falsehood. Now the number of times in which they may 
agree in telling truth will be the number of combinations of 
a in c, viz. a c (for each of the truths a may be told with each 
of the truths c) ; and for the same reason the number of 
times in which both of them may agree in telling falsehood, 
will be 6 d;|pie true expression therefore for the probability 
a e 

required will be 

a c 

Cor. 1. Let a, b, c, and d be all equal, then will 

= now the probability of A’s telling truth is expressed by 
a 

— -r, which will also = f; hence the probability of the 

fl V 

truth of a circumstance in the relation of which two persons 
agree who are each in the habit of relating truths as often as 
falsehood, will be the same as if related by either of them se- 
parately. 

Cor. 2. If a be greater than b and c greater than d, then 

^ lib id • 

il = Htc 7^5 = «"« • ”****^' 

than 
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than hy and c greater than ef, the denominators a c+b c and 
a c+ a d to the common numerator a c will be each of them 
greater than a c+b d and consequently the value of the frac*> 
a c * ^ 

tions less than viz the probability of a circumstance 

being true in the relation of which two persons agree, who are 
each in the habit of relating more truth than falsehoods, will 
be greateiK than when related by either of them separately. 


II c 

Cor. 3. If a be less than b and c less than d, then Cor. 3a 

ac~\-oa 

a c 

will be less than either or viz. the probability 


of the truth of a circumstance in the relation of which two 
persons agree, who are each in the habit of relating fewer 
truths than falsHhoods, will be less than when related by either 
of them separately. 

Cor. 4. If a be eithcM* greater or less than and ezzd, Cor. 4 . 


viz. the probability 


of the truth of a circumstance in the relation of which two 
persons agree, the one of whom is in the habit of relating an 
equal number of truths and falsehoods, and the other any 
number of truths with any other number of falsehoods, will 
be the same as if related by that other only. 


Cor. 5. If d = 0, then = •^= 1 or certainty, cor. 5- 

viz. the probability of the truth of a circumstance in the 
relation of which two persons agree, the one of whom uni- 
formly relates truth, and the other any number of truths with 
any number of falsehoods, will always amount to certainty: 
as is evident from reflection also, for, in this case, to agree 
they must both speak truth. 

Cor. 6. Hence also it appears, that the corroborating tes- 
timony of a second person or witness is not always an addi- 
tional evidence in favour of the truth of a circumstance re- 
lated by the first, for if d be greater thaiuc, b d will be greater 

Q c f a \ 

than k c, and consequently ^ or its equal J 

VoL. XXI. — Nov. 1808 . P will 
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will be greater than ^ '^* 2 . the probability of the 

truth of a circumstance is greater if related by one person onfy, 
than if related by two^ when the second is in the habit of relat- 
ing a greater number of lulsehoods than truths. 

Cor. 7*. Lastly, if the relations be supposed to be untohl, or, 
in other words,- if it be supposed that A and B arc each about 
to relate a circumstance, the probability that they Mill both 

speak truth will be expressca 

a 

for the probability of A’s speaking truth would be of 

li's and therefore of both =. 

C’\'d a \ h c-\‘d , 

XII. 

Farther llcmarks on the Doctrines of Chance. % Opsimatiu 
T o Mr. NICHOLSON. 

Sni, October 7 thy 1808. 

Not convinced -I Beg to thank your correspondent Mr. B, II. for his re- 
dent’s^argu*-'**** letter respecting the Doctrines of Chance, 

inentsi obligingly inserted in your Philosophical Journal for Sep- 
tember, althougli not productive of conviction on my judg- 
ment : — they strictly conform with the systems of dc IVIoivrc 
and Thorfias Simpson, whose publications arc the only works 
on this subject, which i have seen. Bui as I fear not to have 
made ihc path c/f reasoning, which leads to my deduction, as 
plain as it ad mi 1^,1 shall attempt to do so more effectually how, 
provided my humble essay does not intrude on pages dedicated 
to the promulgation of so much more valuable information. 
v«nd why:, The variation of re^fliult arises, as Mr. C's remark observes, 

from six successive thirows of one die being assumed equaFto 
1 simultaneous throw of 6 dice; Vrhich position, in my mind, 
it completely subverts, though supported by the authority of 
the above celebralerl names. Let us compare 2 throws of 1 
..inilfpcnny with 1 throw of 2) as to their chaaccs of a hcadV 

being 
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being thrown, which arc less complex, and stand on precisely 
the S'lme base with the throwing of 2 dice. 

In the former case I say, I have f of success as my first Case of shall- 
probability; if successfifl, J di^ense with t/tc second 
jiv/ih/i is however altogether optional on my part^ being my privi* 
hgehy premises. Jf unsuccessful in the first, 1 (»f course avail 
myself of the second chance, which, when to be exercised, [ 
cannot (>stiir.ate in any wise less valuable than its predecessor; 
and, thus I have in all 2 one half chances of success equal to 
each other, and together equal to assumed certainty on the 
average of probability: at least such is my conclusion, for I 
cannot lose without first having had 2 one half chances of 
winning. 

In the latter case I say, I can only lose by throwing 2 tails 
at once: the probability of throwing one of the halfpence a 
tail is evidently J, and of doing so with the other, were this 
effected, | also ; therefore the contingency of throwing both 
tails, is I of I i. Now the probability of failing J, being 
deducted trom unity, or assumed aggregate of all cliances, 
leaves } for the probability of succeeding. Or otherwise, as 

1 can win by throwing 2 heads, for which 1 have | probability, 
and also by throwing 1 head, foi which I have ^ probability, 
the amount of probabilities to do one of them, is os before 

Therefore 1 estimate 2 throws of one halfpenny, | better 
than 1 throw of 2 halfpence in the chance of throwing a head. 

But if it were required to throw 2 heads instead of 1 in the If required ta 
above cases, I estimate the cliancpsof 2 successive throws 
one halfpenny, and of I simultaneous throw of two halfpence, 
perfectly alike, viz. each for in this instance, each of the 

2 heads supposed to be thrown at once with the 2 halfpence 
has its value ; in the former 1 head is without value at all. 

And here stands the deceptive point of distinction, the com- 
bination of 2 aces with dice, as* pointed out by C. 

But reasoning even with the disciples of de Moivre, I can If the value o 
not but observe, if they diminish the value of the second throw JecreaswT the 
of 1 die, they ought proportionally to increase the value of other ought to 
Ihe first; for It strictly yields them a twofold advantage, viz, he dimlnm^ed, 
^ chance of success as admitted, and likewise k change of ano* 
ther probability on the failure of that. 

P 2 r And 
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And Mr. B. H. advancing the entire coincidence of probali- 
lity of the 2 dice with one throw, and of the 1 die with 2 
throws, as he gives No. 1 throw, - 3 -\; advantage over No. 2 
throw, he can not in justice withhold from die A, the same tV 
advantage over die B, when thrown together; which is exactly 
the fatal invalidity of its ace, in combination with the ace 
of A. 

I remain, Sir, ^ 

Your obliged, and most obedient Servant, 

OPSIM^TIl. 


REMARK. 

Too manf let- NUMEROUS communications of considerable extent, and 
admitted^* *** some of a controversial nature, having been received on the 
Doctrines of Chance, it was impracticable for the editor to in- 
sert them all, notwithstanding the merit of several, as they 
would have occupied a great deal more room than is consist- 
ent with the plan of bis work. He has however admitted the 
letter of Mr. Saint, as containing a curious problem in the 
application of the doctrine of chances; and has thought it 
right, that Opsimath should again be allowed to speak for him- 
self. 

The word cer- In answer to the latter gentleman, he would observe, that 
he appears to be misled by not adhering to the strict niuariing 
of the word certainty, and confounding it with what may pro- 
perly be termed the right of expectation. In throwing a die, 
there is no reason we can assign, why a deuce, a trois, or any 
other of the sides, should turn up preferably to an ace. We 
have therefore a right to expect, that an ace will be turned 
up once in six times. Farther, if 1 do not throw an ace the 
first time, when 1 have to throw a second, 1 have neither more 
nor less chance of bringing an acc, than I had the first time. 
Thus, if a stake of thirty guineas were deposited, to which the 
thrower of an ace would be entitled, 1 ought to give five gui- 
neas for the throw, it being just one fifth of what I should win, 
and there being one chance for niy winning, and five for my 
losing. If 1 lost, ajid chose to«thruw again, I ought again to 

give 
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give five guineas for the throw, as my chance would be pre- 
cisely the same ; and so on for any single throw, however 
often I might fail. Still, though previous to my having thrown 
at all I should have a right to expect to throw an ace in six 
throws, it is not a certainty, for I might very possibly throw Nosum ofeon- 
w>me other number every lime. In fact, no sum of contin- Lmluat U rer- 
gencies, make them us great as we please, can ever amount to 
a certainly, unless we take all the chances both for and 
against a thing’s hap{>euing: i^nd certainty is used with strict 
precision in the doctrines of chance, as being the sum, not of 
all the chances of success alone, or of failure alone, but of 
all the chances both of success and failure. Thus if 1 had a 
box capable ot throwing ten thousand dice at once, and were 
to throw them ten thousand times, however great the probabi- 
lity of bringing an acc out of the hundred millions ot faces, 
it would be by no means certain; for ten thousand dice admit 
of a great variety of combinations, in which no ace appears, 
and one or other of these combinations might turn up each 
of the ten thousand times. Now, the beauty of the doctrines Doctrines of 
of chance consists in this very thing, that they appreciate, not «hance 
merely what we have a right to expect, in any given instance, uw w*ith pred 
but the chance there is of our tailing of this expectation. 

We have a right to expect an ace in six throws of a die. If 
we throw a greater number oi times, we have a right to expect 
one sixTh of the number will produce aces: and the greater 
the number of times, the nearer the number of aces will be 
likely to approach to one sixth of the whole; since it is obvi- 
ous, that there will be the greater chance of more aces than 
one turning up in some ot the series of six successive throws 
to compensate for those series of six in which none have oc- 
curred. Now these probabilities the doctrines of chance, as 
established by some of the ablest mathemati(;ians, calculate 
with much precision on solid principles : and it is in this way 
we find, that, though we have a right to expect to throw one 
ace in six throws of a die, yet the chance of so doing is 
worse than certainty. 

I cannot conclude without observing, that there is consi- 
derable merit in a student's refusing implicit reliance on* any 
name, however great ; and suspending his judgment till his 

under- 
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understanding is convinced ; but 1 trust wli^t lias been said 
will prove sufficient, to remove the doubts of Opsimt^th. C. 


Xlll. 

Memoir on the Organ by which the fertilizing Fluid is capq^ 
ble of being introduced into the Ocula of Vegetables, By 
P. Turpin. Read at the National Jnstilute, Pecejnber 
the 4dht 1808^ 


piscoveries ow. Natural History, as in all other sciences, we are some- 
or^re^soning^A times indebted to chance for discoveries, though they more 
examination, frequently arise from the deductions of reasoning, and from 
observation. It is to the last of these I owe the discovery 
of the organ, which will be described in this paper. Th|s 
organ, hitherto noticed only in the seeds of the leguminous 
plants b} those celebrated botanists Grew, Gleichen, and 
Gaertner, and in our own days by Mirbel, according to o^y 
researches forms a necessary part of the structure both pf 
monocotyledonoua and dicotyledonous seeds. 

Coats of a seed. Before we proceed let us examine what are the principal 

organs, that the two coats of the ovula exhibit ; or, as the 
readiest way, let us examine tha proper epats of a !>eed ar* 
rived at maturity. 

Bise of a seed It is admitted, that the base of the seed, whatever jts 
figure, is always determined by the point which adheres to 
^he placenta* This point, which has received several names, 
such as umbilicus, hiluro, and eye, comprises three distinct 
organs, each having a different function to fulfil, yet all hi- 
therto confounded by botanists under one term. 

The hiluip. The first of these organs, 'to which the name of hilum is 
perfectly adapted, is that cicatricula, which is most com- 
monly called the umbilicus of the seed. The lips of this 
cicatricula, which are sometimes very large, as in the sapota 
plum, soap-berry, chesnut, and some legumes, inosculate 
with the exterior vessels of the umbilical cord, which, divid^ 


ing 


* Journal de Phy»iqu3, vol. LXIII^ p. 195. 



NEW ORGAN IN SEEDS. S15 

iiif^ fifVerward throughout the whole extent of the outer 
eoat, constitute its vascular organization. 

The sf^concl, which 1, term omphalodes*, is an aperture 
placed most commonly in the centre of the hiliim, but 
sometimes toward one of its extremities, and sometimes it is 
a longitudinal cleft extending from one end of it to the 
other. This organ, wholly negleted by botanists, forms the 
passage between two other vascular systems; the first of 
which, that is the outermost, after having inosculated with 
the lips of the hiluni of the internal membrane, forms its 
organization in the same manner as that of the outer coat 
already noticed. In line, as we observe an omphalodes on 
the outer integument, we perceive one on the internal mem- 
brane, through which the third vascular system passes, con- 
sisting of the umbilical vessels, by which the embryo w^as 
attached to the parent plant previous to its fecundation, 
and for some time afterf. 

The third is the subject of the present inquiry. 

All physiologists are aware, that the point by which the Direction of 
•vula adhere to the ovaries marks the direction in which the 
mdicle vill push forth, and this is without exception. For 
instance in some families of plants, as the dipsacese, capri- 
foliaceic, and jastninciie, tlie ovula are constantly attached 
to the summit of the cavity of the ovaries, and the radicle 
is superior : in others, as the campanuluceae and composite, 
the point of adhesion is inferior, and the radicle is the same. 

But the better to generalize our ideas, let us rather say, that 
the direction of the embryo is always subordinate to that of the 

* from the greek the navel, and dSof, a way. 

•f Grew appears to be the first, who observed the umbilical vessels of Umbilical vea- 
the embryo. These umbilical vessels, the only ones that deserve the sels. 
name, constitute the innermost vascular system, which, after having 
passed tlie costs of the seed by means of the ooiphalodes, divides into 
two brandies, etadi of which inosculates with the lobes of the embryo, 
near the point where they unite with the rw^icle and plumula It is to 
be preoumed, that th^se vessels quit the young plant pretty early; for it 
is extremely difficult, to find any traces of them in ripe seeds, except in 
those of some of the coniferous plants, the tropamlum, and several of 
ilie legumes, in which the two umbilical cicatriculc are very evident. 

seeds 
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Fecundation. 


nion respecting 
it. 


seeds in the pericarp, and that the point by which these are 
attached always determines the direction of the radicle*. 
Point of attach- It is known too, that the point o( attachment of an ovu** 
oftSuin^ lum is the umbilicus, with which an infinite number of ves- 
sels, destined to form at first the vascular organization of all 
parts of the seed, and then to convey nourishment to it 
both before and after fecundation, inosculate in the form-of 
a cord of greater or less length: but how is this fecundation 
effected? by what way can it reach and penetrate the ovula. 
Fecundation, "pjijg certainly an important question to be solved, and on 
Common opi- which, to this day, scarcely any thing has been said. The 
mon respcctiiio most generally received is, that the prolific vapour 

descends from the p.'ipilloe of the stigma into the placenta, 
and transmits the fecundation to the embryo through the 
Not probable, umbilicus. But I would here appeal to reason, and ask 
whether it be conceivable, that the same vessels, and the 
same aperture on the ovula, ckn fulfil two such different 
functions as those of conveying to the embryo nutrition and 
fecundation, the sources of which are so opposite. 

Another organ Such was the reasoning that induced me, to examine 
and^scovered carefully whether some other organ beside the nourishing 
unpbilicus did not exist in the ovulum. It was not long be- 
fore I discovered what I at first suspected : for on the first 
dissection 1 observed near the cicatricula of the hilum an- 
other aperture, which I could not avoid immediately con- 
sidering aa the organ, by which the intromission of the fer- 
tilizing vessels must take place. 

This organ al- This organ, as I have satisfied myself by more than twelve 
ways as near as hundred dissections of seeds with one and two cotyledons, 
Visible to the always placed as close as possible to the bilqm at the 
time of fecundation ; and if it sometimes recede from it af- 


Direction of * When 1 say, that the radicle is always directed toward the iimbilicui, 
the radicle. T mean the umliilicus of the internal membrane. This membrane, to 
which the direction of the embryo is always subordinate, may sometimes 
he inverted in the outer int(*gument, as in the lous^wort and eyebright : 
for as there are seeds inverted in the pericarp, for instance ia the plnm 
and the haael nut, so it happens, thiit the interior membrane is inverted 
in the outer. This organization requires, that the umbilical cord, after 
having passed through the exterior omphalodes, should creep between 
the two coats, to inosculate at the base of the interior membrane, which 
in this case is opposite to that of the exterior. 


ter ward 
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ferward, it is solely owing to the growth and enlargement 
of the seed. Its situation near the point of adhesion is such, 
that the fertilising vessel;} may enter it by the shortest way. 

Thus in the labiati we find it constantly placed toward that 
part of the hilum, which faces the centre, and is conse- 
quently as near as possible to the style. In the liliaceous 
aiid leguminous plants, and in general all those that pro- 
duce capsules in which the seeds adhere laterally, it is su- 
perior to the point of adhesion, as we may easily see in the 
French bean, or any other pulse. 1 ought also to observe, 
that it constantly answers to the point of the radicle*, in the point m 
every seed in which the internal membrane retains the game 
direction as tlie outer integument. If on the other hand Two distinn 
we consider, that the fertilizing vessels can have no other 
communication with the embryo but by the papillae of the mi;, the o.ln r 
stigmata; and if to this be added, that the fecundation 
intended solely for the embr 3 'o, and influences it alone, 
which it would be easy to prove by a number of facts ; we 
shall not be surprised, that tliere are two entrances to the 
ovula, the first of which, termed by me the uiicropyle ft 
serves to give a passage to the fertilizing vessels, while the 
second, being the umbilicus for conveying nourishment, 
must be intended for the inosculation of the sapvessels of 
the parent plant. The sole function of the latter must be 
that of 8up])lying aliment suited to the delicacy of the 
young embryo, by furnishing it with juices already in some 
sort digested and filtered by the extreme tenuity of these 
vessels. 

The existence of fertilizing vessels has long been proved. Fcriiluingvc>- 
They have engaged the attention of physiologists ever since 
the establishment of the Linuean system; several have 
traced them from the stigmata to the ovula ; and they be- 

• Every physiologist knows, that the radicle is the part of the em- Tlie radirls. 
bryo, in which the vital principle appears strongest. This part, which is 
always the first perceived after fecundation, is likewise that which first 
lengthens and dilates in germination : accordingly it is toward this, that 
nature has thought proper to carry directly the fertilizing fluid, placing* 
it opposite the raicropyle, through which the vessels intended for this 
fiuiciion enter 

f Micropyle, fiom small, and Wi/An, a gate. 


lieved. 
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lieved, that lhc*e vessels, uniting witli tbe umbilical cord, 
tran8n>itt€d the fecundation to the embryo through flie um- 
bilicus itself. But as this cord is an assemblage of fertilizing 
^nd nutritive vessels, and as there hre two apertures at the 
place where it reacht's the ovula, is ii. not more reasonable 
to suppose, that it is divided tlsere; that the nutritive ves^ 
eels inosculate with the umbilicus properly called ; arcl 
that the fertilizing \essels pass through the niicropyle, tp 
commuiiiodU* immediately to the embryo the vital principle, 
or rather tliat contact, so necessary to the ibist life of every 
organic being*? 

Tbt micropyle The little perceptibility of the uncropyle on f.eeds arrived 
at maturity is perhapa one of the causes, why it h^;* been 
overlooked by so many natural philosophers. 1 said at the 
beginning, that it had been seen on several of ihe legumi- 
nous seeds by Grew, Gleichen^ Giertner, and Mirbel ; but 
none of these expert observers, except Grew, deemed it of 
Gtew Saw it, any importauce. Grew ascribed to it two functions, one of 
to mistook iis already refuted by a number of experiments 

made on the subject, lii the first place he imagined, that 
this aperture might serve to facilitate the introduction of air 
and moisture into the sced^ at the inonicnt of germination. 
This notion, which might appear very ingenious and satis- 
factory when Grew wrote, is inadmissible in the present 
state of our knowledge. We now know from a thousand 
experiments, that the stopping up of this aperture, and 
even that of the omphalocles, with wax or varnish, does not 
and m another prevent the developement of the' embryo. Grew himself, in 

another part of his work, overturns the use he had at first 
ftimtbr olhce . . ^ . , , , i . 

the coats, ascribed to this orgmi, when lie says expressly : “ the bean 

<< being enclosed in its skins, it is necessary, that the juices 
“ intended for its nourishment must pass through them by 
filtration, and impart to tlie embryo only the quantity re- 
“ quisite. If the embryo were divested of these, it w'ould 
draw too much juice ; and as it would be without its fil- 

^ratnized be- • Every organic being has two fives. The first receives its fertilizing 
ings have two principle and nutrition by means of an iimbiliciiR. The second com- 
mences at the moment when tl»e embryo or ftrtus, having attained its 
topoinied degree of maturity, si^parates from tlie placenta, and takes hi 
aliment at a single mouth or at tlieuaaiid^ 

ters* 
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\\hich commonly strain the moiMlnn* lilvcavery fine 
•* Colton, it would peli^h, f.oin biinj^ ui.r-Wir to feed on too 
^:ross aliineiit.” ll i i easy to peicei/e liy tl.U passage, 
that Grew contradicts himself, and that, ad.nii with 
invre reason the use of the coats, which lie very iagenion Jy 
compares to filters, he cjitirely rejects hii* li»sl o[;;nion of the 
Aj fictions of the micropyle. 

This'Jearned anatomist, having observed the micropjde He lilrc visp 
only in a small niiuiber of loj^uminons seed^i, in which this '*«f- 

organ IS constantly placed opposite tlie point id the radicle, to the n> 
had imagined, tliut it likewise served to afford this a passage 
ill tlie process of geriiii nation. But how Is it to be con- ThU imprgha- 
ccived, that a radicle twenty or thirty times as large ai tlie ^ 

i^pi^rture of the inipropyle can issue through it ? Besides, ’ 

where is the person, that has ever had an opporlniiity of see- 
ing a seed in the state of gcrmiimtioii, who has not observed, 
that the radicle never emerges from its captivity> till the 
coats, being unable longer to contain the embryo, icgularly 
hurst, and thus give a passage first to the radicle, and al* 

^erward to the entire young plant? If on tlie other liarid we 
add to this refutation, that, in a considerable number of and 

seeds, the interior membrane describes a quarter of a circle 

* ^ qmre la Nouae 

l^und itself in tlie outer integument, us in the commelina rasL>s. 
and tradescantia, or a semicircle, as in ti^e cyebright, louse- 
wort, and cow-wheat, we shall 'plainly perceive, tliat the 
micropyle of the interior membrane, to which the point of 
the radicle answers, must be a quarter of a circle distant from 
the outer micropyle in the former, and half a circle in the 
latter; and that from this construction it would be impossi- 
ble for tlie radicle ever to issue by this aperture, since for 
this pur|jose it must wind between the two coats, to come 
qut at last through the external micropyle, which in seeds 
of this kind is always opposite to the micropyle of the inner 
membrane, and to the radicle, which is inseparable from 
the latter. 

If I have been so fortunate as to make known the true A new law |a 
way of fecundation in the ovula of vegetables, this is not j!*®. 
the only advantage, that vegetate physiology will derive 
from my labours ; for the dissections i have been obliged to 
^nke, to generalize the presence of the micropyle in all 

ptods, 
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have enabled me to add a law to carpology, which 
] conf’eive to be of such a nature as to admit no ex- 
ception, , 

F:uif« ronsist Thoroughly to understand this law, it is necessary to 
* *^^*"^^ I'^'^^olleci, tliat all fruits are composed of four very distinct 
parts, each of whisli has its own peculiar system of ve.^sels* 
The tirst is the pericarp; the second, the outer integumeiit 
of tlie seed ; the third, the internal membrane ;* and the 
fourtli, the embryo. But I conceive, that, to facilitate the 
sliidy of carpology, it will be sufficient to divide fruits into 
I he last three two jtarfs onl}^ ; the lirst of these being that envelope of 
tf'M oue?' forms, and of various substance, which Fiotanists 

term the pericarp ; and the second, the seed, which is al- 
ways united by an iiinbilicul cord to a central receptacle, 
detached or adlierciit, or to the inside of the pericarp. 
I'hcse two parts, which have been too frequently con- 
founded together, may be discriminated in future by inva- 
i by riable characters easily dislinguished. A seed must always 

ttiav attached to an uiiibilical cord, longer or shorter, and 

jriM.shL'i frohi a always provided -with two cicatriculae at its base, one of 
whii'li is the luitrimental umbilicus, the other the micros 
pyle ; but it cannot in any case have a style, since the 
styles tlieiiiselves are nothing more than an elongation of the 
Tlicaro-n, placenta, or receptacle. Thus the acorn separated from its 

, and eiip, tlie cliesiiut divested of its bristly coal, the nut of the 
jiiir «'f i)ii; I'.t- 11., n • i_ j 

fiuuhiuiii, not nehimbiiim taken out of its receptacle, cannot be seeds 

.'-oud',. properly so called, since their coats are terminated by 

style.s. It is undoubtedly fur w'ant of knowing this law, 

that Ga^rtner, after having described the acorn and chesnut 

as [>ei icarps, describes the nut of the nelumbium as a sim- 

p»le seed*. 

R ct^Itulatiun. On considering what has been said in this paper, it ap- 
pears, that the niicropyle is constantly placed near the um- 
bilicus at the time of fecundation ; and that, if it afterward 
recede from it, this is awing to the dilatation of the seed ; 


Tlie aro-n, 

« , niid 
jiiir «'f i)ii; I'.t- 
fiouhiuiii, not 


R ct^Itulatiun 


Tlietntcropyle * niycropyle may serve likewise to distinguish the seed from the 
dMinguibho a aril. The latter, as Mr. Richard has very justly observed, being only 
from an expansion of the umbilical cord, which coven the seed wholly or iii 
* part, cannot have the miciopyle, the orifice of which is always in the 

proper coat of the seed. 

' that 
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that Hi all these seeds, in which the internal membrane 
preserves the same direction as the outer integument, its 
situation is always opposite to the point of thciadicle: 
that the umbilical cord, or rather that assemblage of the 
nutritive vessels belonging to the coats of the seed and tlie 
embryo, cannot admit into it the fertilizing vesbels: that 
the extent of these in the plant is and must be only fioiii 
tl)e papiUn of the stigmata to the embr 3 *o : that, after hav- * 

ing descended into the placenta, they joii^ the nutriLivo 
vessels, and then proceed with them, forming a single cord, 
to the point where the ovulum is attached: lastly, that 
at this point there are two apertures, and it appears pro* 
bable, that the nutritive vessels pass through the uinbiiicus, 
and the fertilizing vessels through the iiiicropyle. 

Note. When I wrote the above paper, I did not know, 
that the organ of which I was speaking had already been M ne.l ilus or 
observed by Geoffroy, tiicuigh it has not been mentioned by' ^ 
the authors who succeeded him. 

Geoffrey’s paper is inserted among those of the academy fTU account 
of sciences for the year 1711, and is entitled, Observaliouh 
on the Structure and Use of* the principal Parts of Flowers. 

The author recognises the existence of the micro])} le in all 
seeds, and ascribes to it the same fumtions as 1 have 
done, but with some little diti'erenec. 1 conceive I caiinot 
do better, than describe the passage, in which this genlle- 
niau, after having attempted to show, that every grain of 
the pollen might be a gerrne, destined to be introduced 
into the ovulum, and there become a young plant, says, 
p. 230. “ Pursuing this conjecture, it is nut difficult to a.v- 
“ certain in what way the germe enters into the vesicles : 

‘‘ for, beside that the cavity of tlie pistil reaches from its 
“ extremity to the embryoes of the seeds, these vesicles 
have likewise a small aperture near the place where llit v 
are attached, wliich is at the extremity of the canal of 
** the pistil ; so that the small particle of dust may natu- 
rally fall through this little apeilure into the cavity of 
this vesicle, which is the embryo of the seed. This ca- 
*« vity, or kind of cicatirula, is sufficiently evident in mwst 
jieeds : it may be seen very easily, without the assistance 

of 


u 
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ProgrcK made 
ill vegetable 
physiology 
since his time. 


Proportions of 
the elements 
of Tegetabl'S 
lUtle known. 


FotmentatioTi. 


of a microscope iit pease^ beans, and French beans/’ 
Here Gcotfroy falls into the saine mistake with Grew', 
when he adds ; The root of the little germc is quite close 
** to tills aperture, and through thitf same aperture it iksues 
out, when the seed comes to germinate.'* 

When we I'ellect on what Geoffroy says, it is easy to per- 
ceive tlie [irogress, that has been made toward the knoiy- 
ledge of plants within a century. We can no longer sup^- 
pose with this naturalist, that the particles of the pollen ore 
germes, as he says ; and still less can we think, that these 
particles can ever be introduced into the ovula by the mici o- 
pyle. The present state of our knowledge instructs us, 
that the particles of dust contained in the anthers are so 
many little hladders filled with a fluid, the only substance 
to which wo allow a fertilizing quality, and the only one ca- 
pable of being conveyed into the embiyoes. 

We also know', that the canal found in the centre of the 
styles of itll the ruonostyle ovaries, and destitute ofa central 
ailliesTiit r:.cc|.la< le, runnot in any way promote the process 
of fccMruIiitlon, and is notlnng but the cavity of the ovary, 
whi' li is pro!iMii*/‘d through the style as far as the stigma. 


XIV. 

on the Composition oj' Alcohol and of Sulphuric Ethcr^ 
Ihf Tiiro u o ]? V. DF. S n: PS v n n. Bead to the Physical and 
Mathematical Class oj the Institute April the 6th. I 8 O 7 *. 

SrcT. I. Infroduition. 

X HE pioper methods of univing at a knowledge of the 
proportions of the ultimate elcuAents of vegetables are yet 
so uncertain, and so badly deteruiined, that every inquiry 
into the subject must furnish useful observations, whatever 
be the material to which it is applied. The theory of fer- 
mentation can be known only by an analysis of its products, 
and among these alcohol will always hold an important 
l^ace. 

* .Toiirnal de Phissique voh'LXiV, p. 816« 

The 
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Trbe change experienced by this fluid during its transfor- ConTwsioi* af 
mation. into ether has occupied the attention of the ablest 
chernists. Some have ascribed to ether more oxigen and CoatrMlktovy 
less carbon than to alcohdl* : others have embraced the Op- opinuins re- 
posite ofiinioiif. These contradictory conclusions are *1*®*^**”C 
fo\indcd on indiiect considerations, and the question must 
remain undecided, if it be not subjected to a more profound 
examination. This may be accomplished by two different Two ways of 
processes. ’ One consists in analysing the residuum left by *' **** 

the alcohol and sulphuric acid after the separation of the Analysis of tbo 
ether: but this residuimi, which consists of several different residuum of 
and very compound substances, requires for its examination d^ffiqjj^***** 
an immense labour abounding with difliculties. The other Easiest method 
process coniines itself to the analysis of alcohol and of ether, to analyse both 
and to deducing from their difference the changes they have hoL ^ *^”^ ****" 
undergone duviiig their transformation. I have chosen the 
latter mode: as to the advantage of being more easy it adds 
that of giving us a more absolute knowledge of the compo- 
sition of these two substances. 

The operation by which I have analysed them consists Mode hen 
principally in changing them, by an addition of oxigen, into;P“*^®** 
water, and carbonic acid gas, and estimating from the known 
composition of these the quantities of carbon, oxigen, and 
hidrogen, contained in alcohol and in ether. 

The proportions of the elements of water and carbonic Elemeau of 
acid gas have not been ascertained with such precision, as 
to leave no uncertainty respecting them ; and 1 will not com^etclj m 
venture to affirm, that those I have adopted, and which 1 
am about to mention, are preferable to any other. It will 
be easy in this respect to alter the last terius of my analyses, 
considering, 1st, the volume of the oxigen gas, which I 
caused to disappear by burning a given weight of alcohol 
and of ether; and, 3dly, the volume of carbonic acid gas 
produced at the same time. These two terms alone are 
the fundamental and important expression of my results. 

Xn all the subsequent experiments 1 admit 

1, that 100 parts of .water contain 88 parts of oxigen by Proponlont of 

* Annales tie Chlmle, vol. XXIU, p. 43. 

. t Statique cbimlque, par Berthallet, vab II, p. $38. 


weighty 
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pnnciplet weight, and 13 parts of hidrogen, neglecting the frac- 

:vrio])ted ill this 

^^^**'^* St, that two parts by measure of hidrogen gas saturate one, 

of oxigen gas, to form water. # 

3, that 1000 cubic inches of hidrogen gas, the barometer 
being at 28 inches, and the thermometer at 10* Reaumur 
[54*5* F.], at the point of extreme dryness weigh 34*303 
grs*. 

4, that 100 cubic inches of oxigen gas, under the same 
circumstances, but at the term of extreme moisture, weigh 
512*37 grs. 

5) that 1000 cubic inches of carbonic acid gas, under the 
same circumstances as the last, weigh 603*71 grs. 

6, that carbonic acid gas contains its own bulk of oxigen 
gas. 

7, that 100 parts by weight of carbonic acid gas at the 
point of extreme humidity, contain 26 parts of carbon, ne- 
glecting fractionsf. 

Alcohol at The alcohol I employed for this analysis was such as 

from murlaic Lowitz and Richter designate by the name of perfect ako-^ 
lime. hot, and which they have instructed us how to prepare. Its 
specific gravity is 0*792 at the temperature of 16® R. [68* 
F.]* 1 obtained it by distilling common spirit of wine from 

half its weight of muriate of lime, dried at a nearly red 
.heat, and drawing off only half the liquor. The product 


* The French weights and measures are here retained, as they will be 
generally throughout this paper. Tr. 


100 parts car- oxigen gas docs not sensibly alter its TOlume when conyerted 

honicacid con- into carbonic acid gas, the difference of weight between the two gasses 
tain 26.14 Car- jj, equal bulks must give the quantity of carbon contained in carbonic 
acid. 

Aocofdiag to my experiments, 100 cubic inches of carbonic acid gas 

weigh 69-371 grs. 

100 cubic inches of oxigen gas 51*237 


Difference 18*134 

CooKquently 69*371 grains of carbonic acid gas contain 18*134 giains 
of carbon } and by the rule of proportion 69*371 i 18*134 :: 100: 
26*14) so that 100 parts by weight of carbonic acid gas contain 26*14 of 
carbon. 

In this paper I have retained the old Paris measures, to render* my re< 
■nits mere essily compared with these of otUen. 


wai 
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iras atill a little aqueous, and was farther rectified by dis- 
tilling from an equal weight of muriate of lime, and again 
drawing off only half. % 

4s we cannot expect to attain the truth in a business of jiiree proces* 
so much difficulty as that I had undertaken, but by coming ses employed 
at the same result in different ways, I employed three dif- 
ferent processes for decomposing the alcohol. 

In the firk 1 burned the alchohol by means of a lamp First, 
under a receiver filled with a mixture of oxigen gas and 
common air, as Lavoisier did*, and I examined the products 
of this combustion. The results obtained by this analysis 
were the least accurate. 

Ill the second 1 effected the decomposition of the alcohol Second, 
by the instantaneous detonation of the elastic or gaseous va- 
pour of this liquor with oxigen gas iu a Volta’s eudiometer. 

The third analysis was made by decomposing the alcohol Third, 
in a redhot tube of porcelain. 

Sect. IL Analt/sis of alcohol by slow combustion in a close 

vessel. 

The lamp I employed for burning the alcohol was a gra- Alcohol bum- 
duated glass tube closed at its lower extremity. It was 6 slowly in a 
inches high, and 3 lines in diameter internally. .The wick 
was a slender cylinder of amianthus, passing through a me- 
tal cap, which kept it in the axis of the tube. I had as* 
certaliied by previous ob.^ervatioii the weight of alcohol cor^ 
responding with each division of the tube, so that I could 
tell by simple inspection of the column of fluid in the 
lamp, without taking it out of the receiver to weigh it, the 
weight of alcohol consumed at the instant of its extioction. 

1 preferred this method to that of Lavoisier, who weighed This method 
bis lamp before and after the experiment. In this way the 
lamp could not be taken out of the receiver to weigh it, and 
to analyse the air in the receiver, till the latter was coM ; 
for it was of essential consequence to note the diminution 
df the volume of air by the combustion. This cooling re> 
quires near an hour ; and during this period the high tem* 
perature prevailing under the receiver volatilues a comidafv 

• Journal de Phitique, voL XXXI, p. fid, 

VoL. XXI.*->Not. 1808 . Q 


able 
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able quantity of alcohol , which in Lavoisier*s process was 
confounded with the liquid that had disappeared from com- 
bustion. . 

Process dc- BJy lamp, on the wick of which was a particle of phos- 
phorus, was placed with a thermometer under a receiver 
standirjp^ in water*, and half tilled with common air. To 
this I added oxigen gas, and the mixture occupiad the space 
of 651 cubic inches, the barometer standing at S7 inches, 
and Reaumur's thermometer at F]. Before the 

combustion, according to analysis by Volta’s eudiometer, it 
contained 228*25 inches^' oxigen gas, and 422*75 of nitro- 
gen. 

Gasses from The lamp, kindled by a buridng glass, consumed 35( grs. 
thecombus- alcohol. An hour after it was extinguished, the tbertno- 
of alcoholf meter under the receiver having fallen to 17® [70 P], the air 
contained in it was reduced to 599 cubic inches; and being 
analysed by limewater and Volta's eudiometer it was found 


to consist of 

Carbonic acid gas 77*87 

Oxigen gas 98*42 

Nitrogen gas 422*71 


599. - 

The carbonic 1 must remark, that the quantity of carbonic acid gas, 
acid gas in too which formed only 0*13 of the residuum, was too small to 
tlwto^bTa^ be perceptibly absorbed by the water under the receiver at 
sorbed. the high temperature at which the process was conducted, 
and in the short space of time between the combustion and 
the examination by the eudiometer. 1 satisfied myself of 
Water prefer* the truth of this by direct experiment. Besides I found an 
c?* temuM it substituting water for mercury under the re- 

absorbs the lit. ceiver, as a small quantity'of alcohol is always volatilised 
tie alcohol eya^ without being burned, even while the combustion is going 
perited. receiver be lifted up immediately after the com- 

bustion, and while full of vapour, we find this dififiises an* 
aTcoholic smell. This vapour, which docs not burn because 
it is in great part ^ueous, soon condenses in the water of 
the trough; but if it stood over mercury, it would increase 

* la Lavoisier's ehperlment the receiver stood over mercury. 


the 



ON THE COMPOSITION OrF ALCOHOL. |yiS7 

the bulk of the air in the receiver in proportion to the aIco« 
hol it contained, even after cooling. 

When the ingenious reasoning of Lavoisier is applied to Calculation fcr 
the results of this experiment, we see, that 35| grs. of alco- 
hol employed for their combustion l!29*8d cubic inches of 
oxigen gas, and .formed 77*^7 cubic inches of carbonic acid 
gas. The liquid residue of the combustion of the alcohol 
was nearly pure water. Thus the oxigen gas I consumed, 
deducting the 77*87 cubic inches, that entered into the com- 
position of the carbonic acid, was condensed by the hidro- 
gen of the alcohol in the proportion that forms water, Con- 
sequently 129*83 — ^77‘H7=:5r9(j cubic inches of oxigen gas 
must have condensed 103*9^*2 of hidrogen gas, or double their 
volume. 

If the weight of the carbon contained in the carbonic Culculatlon for 
acid gas produced during the combustion be added to the oxigen. 
weight of the volume of hidrogen gas just mentioned,' we 
shall find, that the sum of these two elements amounts to 
little more than half the weight of the alcohol consumed. 

The weight deficient, or the other products of the analysts, 
cannot exist in the residual gas, the weight and composition 
of which are exactly known : it must therefore be in the 
liquid residue, which 1 have said is nearly pure water, but 
which 1 could not weigh, because it was dispersed in the ap» 
parutus. That part of the hidrogen of the alcohol, which 
did pot combine with the oxigen added, combined therefore 
with the oxigen contained in the liquor itself, to form a 
quantity of water, which may be estimated by the deficiency 
ill weight. On making the calculation accurately, and re- 
ducing the analysis to 100 parts of alcohol, we shall find 
them to contain 

Carbon 36*890 

Hidrogen • 9*365 

Oxigen and hidrogen in the 
proportions that form water 53*745 


Q 9 


Of, 


100 . 
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Proportion of or, bj substituting the elements of the water, 
the dements. 

Carbon 36'09O 

Hidrogen 16*814 

Oxigen 47*296 


A little azote 
likewise. 


Three experi- 
mentfi nearly 
afrecd. 


These com par 
ed with Lavoi- 


Ills alcohol 
weaker. 


Still thcdiffeiw 
once great. 


We shall find, that a small quantity of nitrogen must be 
included in the products of this analysis, for I found am- 
monia in the water formed by the combustion of hlcohol. 
(See Sect. IV.) 

I repeated this experiment three times with nearly similar 
results ; whence 1 imagine I made no mistakes, but such 
as arise from the process itself, which is less accurate than 
those I shall hereafter describe. 1 ought however, to com- 
pare this analysis with that of Lavoisier by the same process, 
except in a few minutiae of detail. 

To reduce our results to expressions, that may be com- 
pared with each other, and freed from the different estima- 
tions we have followed with respect to the composition of 
water and carbonic acid gas; I must say, that, in the experi- 
ment of Lavobier, the barometer being at 28 inches, and 
the thermometer at 10^ [54*6'' F], 10 grains of alcohol coiw 
sumed 23*56 cubic inches of oxigen gas, and formed 10*194 
cubic inches of carbonic acid gas; while according to mine, 
lOgra. of alcohol consumed 34*111 cubic inches of oxigen 
gas, and formed 20*466 cubic inches of carbonic acic[ gas, 
at a similar pressure and temperature. 

Lavoisier has not given the specific gravity of the alcohol 
he employed. I suppose he must have taken the alcohol 
considered in bis time as the purest, and such as Brisson in- 
dicates in his tables, namely at a* specific gravity of 0*829. 
This denotes a mixture of 85*63 parts of perfect alcohol, 
and 14*37 of water, according to the experiments of Rich- 
ter, the accuracy of which 1 have verified. But 1 find, that, 
on deducting; this proportion of water from Lavoisier’s alco- 
hol, and in other fespects adopting the results of his experi- 
ment, 10 grs. of perfect alcohol would have consumed 27*618 
cubic inches of qmgen gas, and formed 1 1*904 cubic incheg 
of carbonic acid gas. This correction therefore still leaves 
a great difierence between our observations. 

I ought 
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1 oqght to remove one objection, that will no doubt be The ticohol 
made against the kind of alcohol I analysed, it having been 
twice rectihed from* muriate of lime. Some chemists have murltic of 
asserted, that spirit of wine rectified from this salt acquires 
properties, by which it approximates to an ether. For this 
purpose 1 examined whether spirit of wine rectified^ by sim- 
pie distillation, and without addition, would furnish by com- 
bustion results similar to those of my former analysis, with 
the exception of a quantity of water corresponding to that 
indicated by the difference of specific gravities. 

1 rectified common spirit of wine by three successive dis- The expert- 
tillations, without adding muriate of lime, and taking only 
the first product of each distillation. Thus I reduced it to *9248 rectUM 
the specific gravity of 0*8246, at 15® of R. [66® F.]. The 
process was conducted as in the former experiment. The 
gas in which the lai^ was placed, the barometer at 27 
inches, and the thermometer at 15*5® [67® F.], occupied the 
apace of 638 cubic inches, 204 of which were oxigen gas, 
and 434 nitrogen. By the combustion of 33 grains of spi- 
rit of wine this was reduced to 598 cubic inches, consist- 


ing of 

Carbonic acid gas«««« 62*79 

Oxigen gas 99’12 

Nitrogen gas 436*09 


From these results we find, that 100 parts of spirit of 
wine, of the specific gravity of 0*8248, contain 

Carbon •••••••••••••••••• 32*24 Froponloni. 

Hidrogen 8*23 

Oxigen and hidrogen, in the 
proportions that form water 59*53 

100 . 

Richter’s table indicates, that 100 parts of spirit of wine xhis, allowinf 
of the density of 0*825 contain 12*8 parts of water. If from forthewstsrin 
these results therefore we would deduce the composition of 
perfect alcohol, we must substitute 59*53— 12*8=; 4fi*73 for furmer espsn- 
59.53 in the preceding analysis. This will reduce the parte 

repre- 
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representing pure elcobol to 87*2 ; and, making the calcu- 
lation for 100 parts, they will contain 


Carbon 36*97 

Hidrogen IS’S? 

. Oxigen 47 m6 


100 . 

This proves, The conformity of these results^ with those of my first 
evidently proves, that spirit of wine rectified with- 
out addition is identical, as to its essential principles, with 
alco^l. alcohol that has been rectified only twice from muriate of 

X lime. Besides, the latter has none of the characteristics of 

ether; but retains the properties of alcohol, such as having 
a weak smell peculiar to spirit of wine, and not in the least 
ethereal. Perfect alcohol combinesHrith water in all pro- 
portions, and its combinations with tltis liquid undergo 
changes of density nearly corresponding with those, which 
common spirit of wine undergoes*. It has ^ very amall de- 
gree of expansibility, not at ail approaching >o that of ether 
the lowest rectified^ Perfect alcohol fo ms a little soot dur- 
ing its combustion, but only when it is made to burn with 8 
thick and stifled flame. Spirit of wine obtained by simple 
distillation likewise furnishes some under the same circum- 
stances, but not so much, because it is less concentrated. 
Ether does or does not form soot acv ording as the atmos- 
pheric air ha8 more or less access to it during cpmbuption. 
The character attempted to be derived l^oin the presence qf 
soot therefore, foF distinguishing these two fluids, is not 
essential. 

Ptoss'ibTy it may J will not assert however, that alcohol Jistilled a greater 

number of times from muriate of lime may not contain a 
or the rectifica- perceptible quantity of ether: for 1 ha\e observed, after 
having twice distilled a pound of alcohol from aii equal 

* 1 sii;)pose however, that a sufficient quantity *£ wsJer is first added 
to the perfect alcohol to ii^uce it to the density ' f spirit of wine recti* 
fied by simple distillation. Copipare ihe changes of the specific gravity 
of. perfect alcohol by mixture with water 'n IHe nruereM Gegetuiande der 
CArmic by Richter, with the tables of Rlagdcn and Gilpia in the Philoso- 
phical Transactions for 17901 and 1794. 
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weight of muriate of lime, that this salt, on being disused 
in water, deposited a black substance on the filter, which 
indicated the decomposition of a small quantity of alcohol; 
but this black matter was to)> little to be weighed* and from 
this result and the preceding we may conclude, that the 
quantity of alcohol decomfiosed is so small, as -safely to be 
neglected. 

^To be continued tn our next,) 

• XV. 

Letter on the Subject of the new Metuh, By Mr. A. Comber 
T o Mr. NICHOI.SON. 

Sir, 

In your Jourtjul for August is a paper by Mr. W. Cooke, metal 
of Wolverhampton, in which he states it as his opinion, that >uppoMd to bt 
the new metal, obtained from potash by professor Davy, is * ‘ 

n(|^ simple body, but a compound of hidrogen, electrical 
fluid, and potash. 

If Mr. W. Cooke had taken the trouble to read the ela- Thil■nunwa^ 
borate and refined experiments in Mr. Davy’s paper (which 
be might have done, as it has appeared in your Journal) be 
certainly would never have formed so crude and unwarranted 
an opinion (which by the by is not original ; but has been though net 
stated before by Dr. Harrington of Carlisle, in the Gentle- n«w. 
mans* Magazine for July, except that the Doctor substitutes 
the word phlogiston for hidrogen). Mr. W. Cooke would 
hare seen in Mr. Davy’s paper, that water is not essential to 
the production of the inflammable basis of potasli ; and that, 
by burning^ iq air, it does not produce a solution of potash, 
or moist potash, as it ought to do on his supposition, but 
pure dry solid potash. 

Having criticised Mri W. Cooke’s criticism on Mr. Davy, 

1 shall beg the liberty of criticising another communication 
on the same subject. 

In a remark on a letter signed a « Dilletante,” you say, AwtlMi flut 
(for it seems to come from theoditor of the Journal, thou^ ^ . 

# l^^battfoiiBSflf 
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supposed from its want of pbilosopliical precision 1 eospect it has ano* 
toutce) that the alkalis were long ago suspected to be 
metallic oaides. This is not true. I have read pretty ex* 
tensively in chemistry, without meeting with such a snspi* 
cion. That the alkaline eifftbs and common earths were 
dephlogisticated metals, has been a very old doctrine ; hot 1 
remember no such notion with respect to potash and soda. 
I have looked into Dr. Beddoes^s Contributions; but I find 
no idea there of the alkalis being metallic oxides ; but 1 
hav^ met with a much more ingenious suspicion, namely, 
that metals are compounds of hidrogen and azOte, which, 
since the metallization of aiptnonia, does not seem so impro* 
liable. 

I am. Sir, with respect, 

Your obedient humble Servant, 


Chelsea^ Sept. 8, 1608. 


A. COMBFS. 


REMARK. ^ 

WHEN a man ventures to afTert, that a thing is not 
The tothor of because he has not met with it,” he must have con- 
the poking tiderable confidence in the universality of his reading on the 
subject, the unremitting attention with which he peruses 
authors, and the iofallib}e retentiveness of his memory. 
Admitting however, that Mr. Combes never overlooks a 
circumstance slightly or incidentally mentioned in a bopk 
he reads, and that his mempry is too tenacious, ever to let 
slip what it had once received ; it is surely very possible, 
that he might have wanted opportunity or inclinatipn to read 
every work, that may have fallen into the hands of a reader 
much his inferior in talents; and in some of these may have 
been suggested hints, fhat have hitched in a memory far less 
tenacious than his. To speak with “ philosophicel preci- 
sion** indeed, be should merely have said, that he did not re- 
collect ever to have met with snCh an opinion. I can only say, 
sf the opinion that, in a book so commonly read as F'ourcroy’s Chemistry, 
samtioBoA the opiiiion, that both potash and soda are of a metallic no- 
ture is mentioned, if npt directly, by implication. His 

words 
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words are, in my translation of the Inst edition, vol. II, p. 

27 ^ art. barytes*, ** the opinion relative to the pretended 
•^etallie nature of barytes, as well as of the other ealifiable^ 
and particularly earthy bases, will Ips nothing but a mere hy* 
pothesis.” Now as the term ealijiable bates is used by 
Fpurcroy to signify the eardis and alkalis; and as it cannot 
by any means in this passage be confined to the earths, since 
he immediately particularizes these, as if the opinion of their 
ipetallic nature had been more prevalent, which is undoubt- 
edly the fact ; he clearly alludes to the opinion, that potash, 
soda, and even ammonia were of a metallic nature. The 
arery slight way in which he records this opinion is owing to 
his considering it highly improbable. 

But the same opinion is given more decidedly and di- 
raatly by a writer of our own country, Mr. Robert Kerr. 

Ill his translation of Lavoisier’s Elements of Chemistry, and is advanr(<d 
ad editi.n, Edinburgh, 1793, p. 317, the following passage tor orLavw*-* 
occurs ill the teat. ** We are probably only acquainted as slcr. 

** yet with a part of the metallic substances existing in na- 
** ture, as all those which have a stronger affinity to oxigen 
f* than parboil possesses are incapable hitherto of being re- 
** duced to the metallic state, and consequently being only 
f* presented to our observation under the form of oxides, are 
** confounded with earths. It is extremely probable, that 
barytes, which we have just now arranged with earths, 

** is in this situation; for in many experiments it exhibits 
M properties nearly approaching to those of metallic bodies. 

** It is even possible, that all the substances we call earths 
** may be only metallic oxides, irreducibleby any hither to 
“ known process.” 

And the translator adds, p. 219* mi entirely new section, 
sect. 6 . On the metaiiic nature of the earths^ in which he 
relates the experiments of Huprecht and Tondi, taken from 
** Baron Boro’s description of the Cabinet of Mademoiselle 
Raab who, as is well known, obtained metallic masses 
by treating barytes, magnesia, and lime severally with caiw 
bonic matter in a strong heat. This hbtoiy need not be 
here again revived, but it is material to Ad, that the lumi- 
nous s^iecolatioos^of the translator, who expressly, p. 

e Original, yol. II. p. 196. 
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IGNlTtOfr BY COMPRESSED AIR. 

mentions the alkalis as being probably metallic substances, 
and those of baron Born, appear to include in a general 
way all that the researches of !pavy have realised by the. 
skilful management of an agent, the chemical power apd 
babitudeB of which were discovered and extennvely applied 
in this country within a few weeks aAer tbe knowledge of it 
was tmnsmitted to us by Volta, one of the patriarchs of elec* 
trioal knowledge and invention. It is no derogation to the 
merits of Davy, that be has explored the processes of na* 
ture by simplicity of investigation, and clear deductions 
grounded upon a knowledge of the anticedent analogies, to 
which he has put in no claim, and upon which it is probable 
be may not at present set any high value. 

%yif * 

Remarks on Ignition by compressed Air. In a Letter from 
J. A. De Luc, Esq. 

To Mr. NICHOLSON. 

SIR, Windsor, \5th Oct. 

JL HAVE found in your No. 89, the following article; 
** Question respecting the ignition of Tinder by compressed 
“ Air.'* Ill this question, as well as in the reply, the tgiti- 
iion is supposed an effect of the compression of the air 
itself ; and this is the object on which .1 take the liberty of 
addressing to you some remarks. 

That this effect is not produced by the compression of air, 
is proved by some circumstances of the operation ; for in 
fact, the air does not arrive to a great density in the instru- 
ment. If the original quantity of air remained sensibly in 
the barrel ; when the piston is let free, it would recoil as 
much as it has been forced in, which is far from being the 
case. A great part therefore of that air, is forced out in 
the operation ; and this even is necessary to the efipect, for, 
if the piston did not reach almost tbe bottom of the syringe, 
the ignition of th^tinder would not take place; and such a 
motion would be impossible, did all the dtr, or its greatest 
part, remain in the barrel. 


It 
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It is not therefore, the tondemaiion of air, which pro* The caase » 
duces thf* ignition; it is the potidensation of the immediate j 

catr^e of heai; sometinies (Ailed matter of keau but which, 
in all the records of Natural Philosophy, is named Jfre, 
igneous fluids or their correspondents in all languages an- 
cient i^nd modem ; and it has alwayb beep considered as an 
expansible Jluid, of great po\\cr of expansion f^fthen arrived 
•to a great density. 

Tins IS the cause of our phenomenon ; it is produced by as when iiou is 
the same kind of operation, which brings to a red-heat a slip 
qf iron very rapidly hammered; and that cause is the con- 
densation of Jire. That fuid may be compressed or rar^ed 
in the same manner as air, by mechanical means. Thus in Similar pheno- 
the air pump, which furnishes both examples at once; at 
the same time that the manometer rises or falls, by condens- 
ing or rarefying the* air in the receiver, the thermometer • 
ri^es qr falls in it, by the condensation or rartfaeiitm of the 
free fire mixed with the air; and both effects are produced 
by lessening or enlarging the space m which fixed quantities 
of the respective fluids are contained. 

The only difference between the two cases proceeds from A difference in 
that of the permeability of bodies to these fluids. The ves- 
sels being impermeable to air, and made atr-fig/if, the con- all bodies, 
densation or rarefaction of air may be proiluced as slowly 
as convenient, without changing the effects : whereas no ves- whence rapi- 
sel being fire-tight j the operation requires a great rapidity. neceRBary 
ff the same number of strokes of a hammer, which, by ra- 
pidly succeeding each other, bring a slip of iron to inean- 
descencCf were struck at great intervals; or if the piston 
which, being rapidly moved up to the bottom of the s% ringe 
here in view, produces the ignition of the tinder, is moved 
slowly \ thesy efleots are not produced; because the con- 
densed fire has time to escape through the pores, in the 
first case of the iron, and in the latter of the barrel. 

This, Sir, is what appears to me the cause of the igiiitibn 
of tinder in that apparatus, which I beg you will consign 
jn your very useful repository, if you think pioper. 

I am, Sir, 

Your most obedient humble sen^ant, 

DE LUC. 

. XVIL 
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On the Disadvantage of Jewelled Holes in Clockwork, Ik a 
loiter from, Mr, W. Waleee* to Mr, J. Baeraud. 


Dear Sir, 


Slate of the 
jew-'ilc'd holes 
of a transit 
itock. 


After 15 
months going, 
and 2 months 

IC5t| 

vottUl not go. 

OU fluid ex- 
cept in the 
jewelled holes. 


Set a going 
egain. 


la TO months 
again its going 
iiiected, 
hom the foul- 
Mess at the 
jitfwelling. 


Excenenco of 
its going. 


Jk. AM sorry to have delayed so long the account you 
wished of the state in which 1 twice found the jewelled 
holes of my transit clock, when 1 took it to pieces ; as the 
vibration bad each time fallen off, from bieiug on each side 
the perpendicular 10' 10", ai\i were then no more than 

1“ ao' 40". 

In July 1805» under yotir direction, the clock was cleaned, 
and was kept regularly going till Oct. 1806, when I went 
from home for two months. On ray return on Dec. 6th, I 
wound it up, but could not make it go even when I added 
about tv/o pounds weight more to the clock weight. I there* 
fore took it to pieces, and found the oil very fluid in all the 
holes, eEcept those which were jewelled, where it was almost 
black, and very glutinous. It required great force, and some 
daxterity, to draw out the spindle that carries the seconds 
band. I set the clock going again on the 7th of Dec,, and 
it immediately threw out its full vibratioD on each siderrSP 
10' 10"; aqd continued to go with its usual excellence, till 
towards the end of Oct. 1S07» when it again fell off consi- 
derably ; and gained very much on its general rate. There- 
fore, on Nov. g3d, 1607, 1 again took it to pieces; found all 
the jewelled holes extremely foul, black, and clogged; and 
separated the jewels, which were strongly adhesive : yet the 
oil on the pallets was very fluid, and in a good state in all 
the brass holes. Before this cleaning the clock had gradually 
thrown out less and less for two months preceding, and was * 
at this time no more than T 30' 40" on each side, but on 
fresh* oil being applied, it immediately became := 2° 10' 10" 
on each side ; and has gone with such excellence ever since, 
that 1 cannot forbear transcribing the latter part of my Jour- 
nal; 
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nal ; although in many other places, where the observations 
ha^ been carefully made, I might bave selected you a longer 
period; but the variety of this month in temperature, the 
thermometer in the clockcase having been at and at 47% 
is perhaps as severe a test as could be brought forward. 

Rate of my transit clock fnude by Mr. Barraud. 

1807- 

Frora Nov. 26 ** 

Xo Dec. 9 •••• *4" 1>3 
10 •••• *4“ 1»4 
14 + 1,3 

1808. 

Jan. 3 •••• + 1,3 
4 « • • • + 1,1 
6 •••• - 4 “ 1,2 
12 + 1,2 

These were the only days on which I could get an oli- 
servatibn. 

1 remain, dear Sir, 

• Your obliged Friend, 

And humble Servant, 

W. WALKER. 


Manor House, Hayes, Middlesex, 
20th January, 1908. 


SCIENTIFIC NEWS. 

Wernerian Natural History Society, 

the last mating of the Wernerian Natural History 
Society* (let August) Dr. James Ogilby of Dublin read a 
very interesting account of the Mineralogy of East Lothian, Mineralogy of 
wbidi appeared to have been drawn up from a series of ob-* 
servations made with great skiiU ond was illustrated by a 

suite 
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suite of 350 specimens laid upon the table.-— As the county 
is in (general deeply covered with soil, and profusely clothed 
with vegetables, the determination of tlie different forma- 
tions must have been a work of considerable labour ; and 
the skill, judgment, and perseverance of the observer, must 
have been fiequeiitly put to the trial. The doctor, after 
describing the y)h3^siognomy or external aspect of the couii- 
ty, gave a particular account of the different formations of 
which it i.s composed. They are as follows l^transitloii, in- 
dependent coal, newest iloetztrap, and alluvial. When d(- 
scribing the diiferent transition rocks, he alluded particu- 
larly to the supposed granite of Fassnett, (described by 
Professor Playfair in his Illustrations of the Huttoniaii The- 
. ory*)f which he proved to he a stratified bed of transition 
Newest floetS' description of the rocks of the newest 
uspioroisaion. gQ^tz-trap formation was particularly interesting, not only 
on account of the beautiful transitions he pointed out, but 
also as it proved the existence of a considerable tract of these 
rocks in Scotland, where their occurrence had been dis- 
puted. He enumerated and described the following* mem* 
hers of this formation '.—traptuff, amygdaloid, clay-stone^ 
basalt, porphyry slate, and porphyry slate inclining to green- 
> stone, lie found the traptuff, which is a coarse mechanical 
deposit, forming the lowest member of the series, and rest- 
Hig immediately on the coal formation : on this tuff rests 
amygdaloid containing fragments: abo^e this amygdaloid is 
common amygdaloid free of fragments ; this, in its turn, is 
covered with basalt : the ba^-alt gradually passes into and is 
covered with porph} ry slate : and the porphyry slate, in some 
instances, appeals to pasb into greenstone, which forms the 
uppermost portion of- the formation : — so that we have thus 
a beautiful series of transitions from the coarse mechanical, 
to the fine chemical ; that is, from traptuff to porphyr}' slate 
inclining to greenstone. The doctor also remarked^ that 
the amv gdaloid contains crystals of feldspar which have an 
earthy aspect ; the basalt, crystals of feldspar possessing the 
characters of common feldspar; and the porphyry slate, 
gla«<sy feldspar ;-^facts which coincide with, and are illu6-> 
trutive of the increasing fineness of the aolutioo, from the 
• Page aS8. 


oldest 
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oldest to the newest meinbers of the formation. In the 
course of his^Miiper, the doctor gave distinct and satisfactory 
nnswrrs to the following, queries, which had been proposed 
by Professor Jameson : 1. Does the Bass Rock in the Frith 
of Forth belong to the newest floetztrap formation ? 2. 

Does the sienitic greenstone of Fassnett in East Lothian 
belong to the transition rocks, or to the newest floetztrap 
formation? Are the geognostic relations of the porphyry 
slate, hr clinkstone porphyry, of East Lothian, the same as 
in other countries ? The doctor announced his intention of 
reading, at the next meeting of the Society, a description 
of the different veins that occur in East Lothian, and of giv- 
ing a short statement of the geognostical and economical in- 
ferences to be .deduced from the appearances which he 'has 
investigated with so much care. It is indeed only by inves- 
tigations like those of Dr. Ogilhy, that ive obtain any cer- 
tainty respecting the mineral treasures of a country; and 
such alone can afford us data for a legitimate theory of the 
formation of the globe. 

At the same meeting, a communication from Col. Monta- ijicciis of 
gue was read, describing a new species of fasciola, of a red foisciola occa- 
colour, and about an inch long, which sometimes lodges in 
the trachea of chickens, and whic'h the colonel found to be 
the occasion of the distemper called the gapej, so fatal to 
these useful tenants of the poultry ^rd. The knowledge of 
the true cause of this malady will, it is hoped, soou be fol- 
lowed by the discovery of a specific cure: in the mean time^ 
a very simple popular remedy is employed in Devonshire : 
die meat of the chicks (barley or oat meal) is merely mixed 
up with urine, in place of water, and this prescription is very 
generally attended with the bes^ effects. 


To CORRESPONDENTS. 

Mr.’ Gough^s answer to Mr. Barlow, and the communica- 
tion from Mr. Moore, in our next. 

0*s letters will be attended to. 


Meteor^ 
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ARTICLE I. 

to Mr* Barlow's Remarki on the Essay on Poly» 
gonal Numbers* By J. Gough, Esq. 

To Mr. NICHOLSON. 

SIR, 

Y answer to Mr. Barlow's criticism on the solution of Amwer to Mr. 
Format’s tlieorein was in the possession of that gentleman, criti- 

I believe, prior to the date of his letter inserted in your 
Journal, Vol. XXI, p. 118. As Mr. Barlow does uot think 
proper to make use of my permission to publish the reply, 

1 am under the necessity of repeating in your present num- 
ber arguments, which haye been already stated in a private 
correspondence. 

Mr. B. opens his criticism by admitting the first three 1st objection 
propositions, with their corollaries, to be correct ; but he **wwcred. 
does not see in what manner they are to be applied to the 
general demonstration. This objection may be answered 
thus: If the remaining propositions be derived from these 
three, or any one of them, the necessity of inserting them 
all is tatabhsfced, because the third ia derived from the s^ 
eond, and the use of the first appears in the course df the 

Vol. XXI, No. 94.— Dec. 1608. R essay. 
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2d objection 
answered. 


eisay. That the propositions following the third are derived 
from those which precede them is a fact, that is proved by 
the references ; consequently, if my paper contain a gene- 
ral demonstration of the theorem proposed^ the necessity of 
the first three propositions is proved. 

Mr. Barlow’s second objection charges me with false lo- 
gic: and this gentleman states a sophism, which he consi- 
ders to be similar to the argument used in cor. 2, prop. 4, 
of the essay on polygonal numbers. He observes, ** that 
« the author of this essay might, with os much propriety, 
** have said, that every natural number is either even or 
** odd, and every aggregate of polygonals being also either 
** even or odd, therefore every natural number is the ag- 
** gregate of polygonals.’* Mr. B. rests his refutation of the 
argument used in cor. 2, prop. 4, on the supposed similarity 
of it and the preceding sophism ; if then I can ^how these 
two to be dissimilar, his second objection must be pro- 
nounced futile. To do this, 1 may observe, that numbers, 

. like most other things, are aggregates of quafities, not sin- 
gle qualities, otherwise there could be no more numbers 
than qualities ; that is, a number, beside being odd or even, 
is prime or compprite, rational or irrational. This consider- 
ation shows the nature of the intended fallacy contained in 
the preceding sophism ; for it maintains two aggregates of 
qualities to be the same ; because they hare one of these 
qualities in common. This 1 presume is an objection, to 
which the demonstration in question is not Kable: for 
equality constitutes identity in numbers; that is, if any one 
of two or more equal numbers possess any three of the qua- 
lities pointed out above, or any of the properties contained 
in the definitions to the 7 th Book of the Elements, all the 
rest of them possess just the same, neither more nor less 
(by axiom 1 st of the same book). Now it is shown in the 
first corollary to the 4th proposition, that every aggregate 
of polygons of the denomination m is of the form p + 

in — 2 . s; where p is limited by 0 and m — 3 ; and s is in- 
definite: hence it follows, that each aggregate of such po- 
lygons is equal to an assignable value of p -f 101^.3 ^ j. 
Moreover it appears from the second corollary to the same 

proposition^ 
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proposition, that every natural number is of the form p -f- 

m — li.s, limited as above; where s may be found, the 
number being given wi2h m and p; but this value of s sub* 
stituted in the form p + m — Q .s, gives an aggregate of 
polygons of the denomination m, which is true in all cases; 
it is therefore a universal truth not admitting of one excep* 
tion. The preceding facts appear to give indisputable ac* 
curacy to the following syllogism : every natural number is 

equal to an assignable value of the form jd + bi— 
and there is an aggregate of polygons of the denomination 
m equal to the same value of the same fonn ; therefore eveiy 
natural number is an aggregate of such polygons ; because 
things, which are equal to the same thing, are equal to one 
another; Euclid, Axiom 1, Book 1; and equal numbers 
have been shown to have the same qualities neither more 
nor less. The supposed similarity betwixt my critic's 80 « 
phism and the preceding mode of argument appears to be 
done away ; for he proceeds on the supposition, that the 
sameness of one quality constitutes identity in numbers; 
but the first axiom of the 7th book of Euclid is the founda* 
tion of my reasoning ; namely, that a perfect agreement in 
equalities produces the same thing, namely, identity of num* 
hers. My opponent, in fact, does not rely altogether on 
the similarity of his intended, and my occidental sophistry ; 
for he produces a second sophism, and pronounces it to be 
strictly analogous* to mine, though it differs iu every parti- 
cular from his former parody of my supposed mistake, 
Mr. B. observes, that ** every natural number is of the form 
M p ^ nj — 2 X and, every square number being also of 
the form p + m*— 2 . 5 , therefore every natural number is 
a square number." It is true, that every square number 

is of the form p + tn — 2 • s; but then s is limited, being 

o* 4- 2 o 0 + f)*~p , • , 

of the form siz- —2 ^ where q^zzp or the 

m — » 

next greater square when p is not a square, and e is to be 
taken so as to make s a whple number; but s is unlimited 
in the case of natural numbers ; therefore, by the rules of 
logic, every square integer may be prov^ to be a natural 

K number 
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3d objection 
answered. 


The proposi' 
tion shown in 
be universal. 


number, but not every natural number a square integer. 
On the contrary, s is unlimited in the aggregates of poly- 
gons, as well as in natural number^; therefore, my oppo- 
nents second parody is equally unsuccessful with his first ; 
because its imaginary resemblance to my syllogism has 
been shown to be spurious. In the conclusion of this ob- 
jection it is remarked, that the corollary under consideration 
might he assumed as a postulate, i. e. as a self evident 
problem ; hut fur from treating it either as postulate or 
axiom, he agrees with me in giving it the importance of a 
theorem, and demonstrates it accordingly. 

Mr. Barlow’s third objection is occasioned by an obvious 
mistake on his part : 1 have said, that, if p == y + t can he 
resolved into m— / pol^'gons, c+./’may be. resolved into 
m polygons of the same clcnouiiiiation. My critic puts a 
construction on this expression, wliicli makes me suppose, 
that y + ^ can he resolved into m — /* polygons of the de- 
nomination w, 111 all cases. Tliis is evidently a misconcep- 
tion ; for, had my opinion agreed with Mr. Barlow’s iiiti*r- 
pretation of it, why have I attempted to demonstrate the 
theorem of Fermat ; the truth of which 1 am supposed to 
assert without demonstration in the preceding quotation 
from my essay? The genuine meuning of the passage is 
obviously this; if ezz i/ + t can be resolved into m —f i>o- 
lygons in any one case \ e \ f may be resolved into in sncli 
polygons in the same case ; which construction of the ex- 
pression refutes this part of the criticism. 

All iny opponent’s objections have now been conlrovei-tcd ; 
but he farther remarks, that there is a diflerenec betwixt 
doing a thing, and proving that it may be done in all oases. 
The ju.Uice of this observation obliges me to show, that 
l|iy essay also contains the principles of the latter demon- 
stration. For tins purpose let the reader look at example 2, 
prop. 7* which will assist him in the following reasoning. 
If c = y + m — 1, it may be resolved into m polygons (by 
cor. prop. 6) : again, if c zzy ~\ m, it may be resolved into 
two polygons, which arc less than m ; here — 2, and 

e+/*=:y4-2»i — 2 is resolved into m polygons, (cor. 
prop. 6) : mon*over, if c = y 2 m, it consists of "three 
polygons (by prop. 6, and cor. 1, prop. 2), but three is the 

least 
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least value of m: hence all the numbers from y to y -V 9 m 
are properly resolved, except y -b 2 Noir, let g be 

the index, Tvliidi resolves y 4- ^ m-^ 2 into polygons; aii4 
the same, a, will resolve y + 9 m— 1 into in 4* 1 polygons; 
but the next value of a = a -f 2—- ffi (cor. 1, prop. 4 ) ; which 
will resolve y P 9 m— I into m polygons, or less, (cor. 9f 
prop. 5). ill general, if e = y + I can be resolved into m 
polygo^is by the index a, the next index a 4- 9— will re* 
solve e 4- 1 into m polygons, or less (cor. 9, prop. 5). 

JOHN GOUGH. 

MiddhshaWt October 15, 1808. 



Description and Use of a Sea Log^ and Sounding Moehtma^ 
invented bg Mr* Edward Massey* of Hanleg, tn 
fordshire* 

To the nautical reader the advantages resulting from G 
log, that will give a dead-reckoning free from errour* or log wanted, 
nearly so, must be sufficiently obvious; and to others it wouM 
be superfluous to point tfiem out. The principle, on which 
Mr. Massey’s patent log is constructed, is not new ; but every 
application of it to practice has been found defective, mod 
this is the dlfficnlty the patentee has had to surmount. To 
understand the manner in which it acts, see PI. 7» where e, ^ 

fig. 1, is that part of the log which registers the distance scribed, 
sailed, and is therefore called the register; it contains wtthtu 
itself a set of wheel work, whicli operates upon the fingers of 
tbe several indices, 1, 9, and 3. 5 is the rotator, n hollow 

cylinder, made air-tight, and so nearly erf the same specific 
gravity as water, as to float when drawn forwards with ^ 
velocity of mete steerage way. On tbit rotator are Aned 
four vanes placed obliquely. It is then flutened to the fo* 
loiter by a cord, e, abofit six feet long*: to the )oop*fcolo 

a This cord is shown tcaroely one tenth part of Us proper length in the 
engraving : it would have been an unnecemry extension of the plate to 
sepresent it otberwiscj as it may so readily be conceived. 

at 
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Its mode of 
«ctloa. 


Registers the 
whole distance 
tailed. 


Former at- 
tempts have 


and why. 


Qt the other end of the register is secured another line, e, of 
sufficient length to extend beyond the eddy of the Vessers 
wake. , 

The finger on the index I revolves once while the log moves 
forward one mile ; that on the index 2 moves once round in 
going ten miles ; that on the index 3 makes one revolution 
when the distance sailed is one hundred miles. When the 
machine is to be used, all the fingers of the indices, are set 
to 0, and both register and rotator committed to the water. 

As the vessel moves forward, the log must follow, and 
from the obliquity of the vanes it is evident the rotator, 6, 
must revolve quicker or slower, correspondent to the ship's 
velocity. This rotatory motion is communicated by the cord 
e to the universal joint d, connected with the wheels, which 
consequently revolve with the rotator and cord, and thus the 
actual space passed through, in any given time, is registered 
on the indices. 

Every occasional or momentary acceleration or retardii- 
tion of the vessel, from irregularity of wind, or other causes, 
which are either altogether passed over, or very vaguely 
guessed at, in general, are accurately registered on this ma* 
chine, which not only gives the actual rate of sailing, but 
the actual distance sailed, since the last inspection. 

A very little reflection will convince any observer of the 
great superiority of this machine over all others which have 
been hitherto introduced. 

It may appear rather presumptuous to criticise the la* 
bours of Smeaton, and many others, whose endeavours were 
not crowned with complete success : but it is necessary to 
point out where their plans failed, in order to prove the 
very superior advantages of Massey’s log; for though some 
of the machines answered their purposes tolerably well un- 
der certain circumstances, none of them were nearly correct 
under all circumstances. Some were erroneous when the 
ship moved less than four miles in the hour, and others 
became so when the rate was increased. 

In most of the former inventions, the first mover was a 
spiral, or a rotator in the shape of a Y, and was generally 
attached to a register kept in the ship; and as it was abso- 
lutely necessary, that this first mover should be out of the 

waka 
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Wflke of the vesse!, it had a length of fifty yards of cord, or 
more, to carry round with it every time it revolved. The 
friction caused by this operation was such as to preclude all 
hopes of accuracy ; *it was useless in an agitated sea, the 
rope was very liable to kink, and in fast sailing the rotator 
would sometimes fly out of the water*. These circumstan^ 
ces rendered it impossible, that the rotator should make the 
same number of revolutions in passing through a given 
space, under different velocities ; and hence inaccuracy was 
unavoidable. To get rid of this friction of the long line, 
the rotator has, in some instances, been enclosed in a cylini* 
der, and a register been attached to the outside. But though 
the defect of excessive friction was thus surmounted, still 
greater inconveniences resulted. It may be sufficient to 
mention, thAt the cylinder, not presenting itself horixontally 
in the water, was liable to alter its position whenever the ver 
loclty of the vessel was changed, which caused an eddy» or 
dead water, to remain in the cylinder; and, of course, the 
rotator was liable to err, in proportion as the cylinder lost 
its horizontal position. 

After thus hinting at the imperfections of other previous 
methods of constructing logs, it remains to point out 
wherein Massey’s plan differs. 

Friction is the principal cause of mechanical theories va» Difference of 
rying so widely from actual experiment. In some machines 
one third is allowed for its effect, while the operation in 
others is nearly suspended, and what appeared very plausi- 
ble in theory, is found toUlly nselws in practice. Thus the Fristiontriffing 
friction on a rope long enough to extend beyond the eddy of 
the vessel’s wake would, in many circumstances, on the old 
plan, totally impede the action of the rotatorf* Under this 

impressiot^ 

* Smeaton, io the account of his experiments on Saumarea’s log, ia 
the Philosophical Transactions, observes on this subject Upon mak- 
log up the account of this run, 1 found the number of n tations were 
less by one full third than they ought to luve been, comjE^red with 
the former observations, which aflbrdSd me a convincing pioof, that 
** this instrument wv considerably retarded in quick motions ** ^ 

f Smeaton, in the account of his experimenU in the work heCore 
quoted obserfes : ** During this run, 1 observed that the resistance of 
the water to the line aad plate was very conii4erable,an4 increased the 

•• friclion 
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mproMioB, the friction in Massey's patent log is reduced to 
almost nothing by the following simple contrivance. The 
whole log, consisting of the register, a, connecting cord, c, 
and the rotator, i, is committed to the Vater, by a log line 
of sufficient length to reach beyond the eddy of the vessel’s 
wake. As the ship moves forwards, the rotator, and cord, 
e, between it and the register, revolve and set the wheels 
into motion ; nor has the roughest sea been found to prevent 
this action. 

horiaomS^^^* The rotator also, in this log, is so constructed as always to 
' preserve a horizontal position, by being made nearly of the 
same specffic gravity as water; which is effected by means 
of an air tube passing through its centre : an iudispensible 
requisite, which no former machine possessed ; and for the 
want of which, they could not preserve that horizontal posi« 
tion in fast and slow sailing, which is absolutely necessary to 
obtain any true result. 

Another very important improvement consists in the con- 
^ ^ trivance for regulating the rotator, by which means every ro- 

tator revolves once on its axis in passing the same space; us 
it was found utterly impossible to construct two rotators so 
exactly alike as stated by Smeaton, without means of ad- 


Ganeml pro« 
pertiai of thii 
lOf. 


justment. 

To sum up the properties of Massey’s patent log, in a few 
words it may be observed, 

1. It will give the true distance sailed, from steerage way, 
to any velocity with which the swiftest sailing vessel can 


move. 


2. It not only gives more accurately than the common 
log the rate of sailing, but the actual space sailed through 
since the last inspection. 


3. It is attended with less trouble than the conimou log, 
and no mistakes can possibly arise from the result it gives, 
remains to point out one great and desirable advantage, 
hi giving 116 a may very reasonably be expected to result from the 

use of this log, and that is, a more complete knowledge of 


** frictiftn of the spindle so much, as to prevent it from beginning to 
tuniy tiU the plate had twisted the line to such a degree, that when it 
did set a going it would firei)nently run one hundred and fifry or tw» 
** hundred turns at anee^’* 

tb« 
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the currents in various parts of the ocean, which has hitherto knowlcd^o o< , 
been very imperfectly attained; as it was not possible to 
^ know, with any certainty, whether the wide difterence found 
between the real distance, and that ^iven by the common 
loj^, was caused by the known imperfections of that method 
of reckoning, or by the operation of currents, 

■ Dr. Muskelyne, in the same work just quoted, further Remnrk. on 
observes : “ There is another argiiment which adds much 

• ^ Mdskitslvtl^ 

“ 6tren{Tth to the foregoing ones, and greatly enforces a 
“ uniform and correct length of the logline, on board all 
“ ships; that in many parts of the ocean, especially bc- 
“ tween the tropics, and near most head-lands, there arc 
“ coiisiilenible currents, which must introduce a fresh er- 
“ rourinto the reckoning; and if thiserroiir should happen 
to combine with that already produced by a wrong length 
“ of the logline, as it may as well as not, ft is not easy to 
“ say how far the totql errour of the reckoning might go, 

“ or to what inconveniencies or dangers the ship might be 
exposed on that account. But if the just and proper 
** length of the logline wore used on board of all ship% 

“ they would be then liable only to the errours of the cur- 
“ rents themselves ; and even these, as fur as they are con- 
stant and regular, might be found out and ascertained, 

“ from the journals of several ships, which would then agree 

much nearer with one another.” And Smeaton observes, and Mr. 

“ that it is for want of a means of measuring the way of a 
ship through the water, (and this compared with other 
“ check observations,) that the drift and velocities of the 
principal currents hare not already been determined.” 

Butndmitting the common logline and glass were perfect- 
ly uniform in each ship of a fleet, yet the result would still 
be too erroneous to expect this very desirable knowledge of 
the currents to be derived from a comparison of the several 
journals. Massey’s patent log holds out, however, more 
than a probability of effecting this important end. It ap- Reckoning: to 
pears by a letter from Captain Whittle, of the Lord Nelson, Newfouiidlaad 
that he found the distance run from the island of lJu, to St, eight 
John's harbour, Newfoundland, by Massey's log, to agree 
with the known latitudes and longitudes of both places, 
within eight miles. Now bad he sailed in company with se- 
veral 
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veral Other ships, supplied with the same log, which bad kept 
tolerably well together during the whole voyage, and it had 
been found (which is more than probable) that all their 
reckonings corresponded with his ; the difference between 
the true distance, and the distance given by the log, might 
with the greatest propriety be ascribed to the operation of 
currents; the existence of which would consequently be 
discovered, as far as related to those seas. 

Trom tlic com- The importance of obtaining, true soundings at sea must 
be admitted by every seaman ; and it is rather singular, that 
•onndtngs ma- no other method than the common lead has hitherto been 
iiy ships lost, brought into use ; as its imperfections are very generally ac- 
knowledged. 

Causes of its Many vessels have been lost, by dependin&r upon the 
inaccuracies. v . , • ® , - . 

soundings taken in the usual way. The difficulty of ob- 
taining the true perpendicular, and the uncertainty as to the 
exact moment when the lead strikes the bottom, upon which 
the accuracy of the result depends, must ala'ays prevent the 
possibility of obtaining the true deptli, while the ship has 
any considerable way upon her. Indeed, it bus been acknow- 
ledged by experienced seamen, during some experiments, 
made at various times, in the river Mersey, that they could 
not depend upon the common lead, when going five or six 
knots in the hour, in ten or twelve fathoms of water. When 
the depth is considerable, the vessel must be hove to, which 
is an operation attended with great loss of time, and some- 
• times considerable injury to the sails; and during a chase, 
this inconvenience must be particularly felt. 

New method. Massey’s sounding machine is as great an improvement 
upon the common lead, as bis patent log is upon the common 
log. A rotator on the same principle as that to the log re- 
gisters the perpendicular descent of the lead, without any 
respect to the length of line paid out, which, in the usual me- 
thod of taking soundings, is the chief guide to the mariner 
in judging of the perpendicular depth, and is apt to deceive 
him much. 

Soundings ta- « Traesoundingi may be taken with this machine in thirty 
^**®'^* ^'**>®"* trouble of heaving the vesMi to, 
heaving to. although she may be going at the rate of aix miles in the 
hour. True soundings may also thus be obtained in very 
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deep water, where it is not possible to take them by the 
common lead. 

This sounding macl^ine is on the same p4lciple as the priiwiplt* oftht 
log, for it is evident, that, if the end e of the register, o, o^^®**”*®* 
fjig 1) were projected into the water, and suffered to des- 
cend, the rotator would follow, and register the exact depth, 
as well in a perpendicular, as in a horizontal position* 

But though the principle of the two machines is the same, 
their construction necessarily differs considerably, as will be 
perceived on reference to the plate. 

Fig. 2 represents the sounding machine, a is the Sound- Description at' 
ing weight, containing a register, 1, 2, with two dials; the'^* 
hand of the dial 1 makes one revolution when the weight 
lias descended twenty fathoms, the other revolves once when 
the descent amounts to five hundred fathoms. A rotator, 6, 
similar to that attached to the log, communicates with the 
wheel work of the dials 1, 2, by means of the rod c, on which 
there are three universal joints, 3, 4, and 5. This rod is 
supported during the descent of the weight, by the drop, d, 
at the end of .which is a fork, 6, and a friction wheel, 7* 

When the macliine is to be used, a sounding line is fasten- Method of 
ed to the ring, e; and one of the vanes of the rotator is slip- 
ped into the spring 8: the rotator will then be in the position 
indicated by the dotted lines, x. The indices must be set at 
0, and the cover or lid,^ be shut. The machine must then 
be projected perpendicularly into the sea. As soon as it 
reaches the surface, the resistance of the water forces the 
dotted rotator, x, out of the spring 8, afkl it assumes its 
perpendicular direction as represented by the rotator 5. As 
the machine descends, it is evident the rotator will revolve, 
and its motion be communicated freely past the friction 
wheel 7» and the universal joint 5, to the wheel work of the 
dials Y, 2, and thus indicate the space passed through in fa- 
thoms. When the machine has arrived at the bottom, the 
rotator, as it is no longer buoyed op by the reaction of the 
water, will fall to the bottom, quitting the fork of the drop 
d, which will also fall from its horizontal position, and in its 
descent, by means of the locking rod 9, prevent the rotator 
from revolving as the machine is drawn up. When at the 

bottom, 



SEl LOO AND SOUNDtKO MACHINI^ 


bottom, the rotator will be in the position of the dotted 
lines y. 

Ko mi<;take This maclfllG, simple in its construction, and scarcely mors 
Mn arise from liable to accident than the common lead, ascertains, with 
the utmost precision, the perpendicular depth, by the mere 
act of descent throup^h the water. No mistake can arise from 
that common source of errour, the drift or lee-way of the 
ship during; the time of descent ; nor does an operation of 
such importance depend upon the uncertain sensation caused 
by t!ie lead striking; the bottoiu, on which the accuracy of 
tlie commoii log altogether depends, and which, it is well 
known, frequently and materially misleads the best seaman ; 
for ihotigh :i thoiisUiid fathoms of line were paid out, in the 
smallest depth of water, no inaccuracy could arise, as the per- 
pendicular rhrpth, at the point of heaving, would be regis- 
tered on the index. The only inconvenience experienced 
would I)e the additional labour necessary for hauling in the 
excess of line. The most inexperienced person may use 
this machine, without risk of errour, in the most turbulent 
sea, and during thii night. 

The advantages already enumerated would render the 
sounding machine of great importance; but there are other 
pvorerties of still move consequence. 

I'.t'tiu rudvaii- 'i'o heave a ship to, in order to obtain soundings, on a lee 
shore, in stormy weather, is a very disagreeable operation, 
attended with much trouble, and loss of way; also with con- 
siderable danger to the ship*s sails ; indeed, it would often» 
under such circumstances, be attended with great hazard to 
the safety of the sliip. To avoid these unpleasant conse- 
quenceH, the master sometimes adopts a measure, which he 
conceives to be the less exceptionable alternative, by run- 
ning on without sounding at all. 

Sdtinci’m" in To prove how much inconvenience and danger are avoid* 
60 or 80 fa- JVlasscy^ii lead, it is enough to state, that soundings 

while • 1 I <• 4. I 

s*oiiig .3 knots niay be taken in aep^ from 60 to 80 fathoms, wmie tbe ship 

hour. jg under way, at the rate of three miles an hour ; and as tfia 
rate of sailing may be still materially reduced, without 
entirely stepping the vessel, or altering her course, so majf 
soundings be had, to any depth required, while she is lender 


In 
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- In order more clearly to show the superiority of this roa- ^upcrmriiy 
chine,, and make it apparent, that the quantity of stray-line ®**'‘*”P****'‘^* 
veered out does not at ^11 affect the truth of the result; suppose 
tlie coiTinion lead thrown from the mizen chains of the sliipt 
which may be represented by the point a of the triauj^le a & c, 

(fig. 9)f and that the ship has moved forwards through the 
space equal to the line b c, while the lead has descended 
through the line a c; it is evident, that it is impossible, in 
this case, to ascertain the exact depth, as a quantity of line, 
equal to a fi, would be paid out, whereas the true depth it> 
equal only to the line a r, which is much less. But the case 
is very different when the patent sounding machine is used, 
as the operation ceases when it has reached the bottom ; nor 
is the stray-line, n whatever its length, at all taken into 
tlie account. 

It has been found extremely difficult, and sometimes im- Takes art ft- 
possible, to obtain soundings in very deep water with the 
common lead, which* may perhaps be thus accounted for. 

The common line which is used for sounding, though, if lefl 
to itself, it would sink in water, yet its descent would be 
much slower than that of the lead, 8e[MirHtely; it conse- 
quently follows, that the lead must be so miicli impeded by 
carrying the line with it, that when it does reach the bottom, 
there will be scarcely any sensible check to enable the sea- 
man to know the precise moment. Indeed, if he can ascer- 
tain even this to a certainty, he still cannot depend upon the 
truth of his soundings ; for if there be the least drift or c\ir- 
rent, the .line itself will nssiune a curve, similar to that of 
the line of a kite' in the air. These two causes will alwavN 
operate against the perfection of the common mode oi 
sounding. 

After so fully describing the .principle of the patent 
sounding machine, it is scarcely necessary to prove, that it 
is liable to neither of the foregoing objections; and it may 
be sufficient to say, that, as it will certainly find its way to 
the bottom, if a sufficient portion of stray-line be allowed 
to guard against its being checked in its progress, and 
the certainty of its having reached the bottom may be as- 
certained by the arming, there can be no doubt of the prac- 
ticability 
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Th? rotator 
tto(*s not ini- 
pfdc its dci- 

CCIlt^ 


as shown by 


ticability of its obtaining soundings, in any depth» and no 
reasonable doubt of their correctness when obtained* 

From the construction of this machine, it might be ima- 
gined, that the rotator would impede its motion through the 
water, and that it could not descend so rapidly as the com* 
moil lead ; but during repeated trials, in thirteen fathoms 
water, in whiqh the rotator was frequently detached, and the 
lead suffered to descend alone, there was no difference per- 
ceptible in the time of their descent, though an excellent 
quarter-second stop watch was used during the experiment, 
to detect any change. The following table shows how 
very uniformly the times of descent corresponded with 
the depths in fathoms, during a series of trials made on 
the river Mersey, with the patent lead, weighing fourteen 
pounds* 

The manner of conducting these experiments w^as such as 
is desen'ing of perfect reliance. Tw^ pilots, of well-known 
ability and experience, were employed ; one threw the lead, 
and the other, the moment he found, by the slackening of 
the rope, that the weight had arrived at the bottom, cried, 
* stop,* to a third person who held the watch. 


Time of descent. Fathoin*;. 
seconds ^2^ 


oL 

-X 

3 

5 

5| 

6 
O' 

7 


3 

4 

8 

H 

10 

10 

Ilf 


of descent, Fxtliomsi 

7i 

seconds ll|- 

7i 

nf 

71 

Hi 

7i 

12 

7i 



8 

13 


13| 

6 

10 


Taken when under sail, at upwards of five knots in the 
hour. 


•Several captains and masters in the navy have made trial 
of the log and sounding machine, and given very &vourabIe 
reports of their performance. Of these the two following 
may be selected as speciniens* 


San 
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SanJoJtff IQthDec. 1906. 

Having several times, and in different depths and rates 
of sailing, tried Mr. Edward Massey’s patent sounding 
machine, which is, in niy opinion, a most excellent inven- 
tion, as correct soundings were gained in fifty-fi\*c fathoms, 
with a strong breeze, going six knots, by only passing the 
lead to the quarter-boat, attaching a hand lead about thirty 
fathoms from the machine, (which i think, is in such cases 
necessary:) and about ninety fathoms of line out: at an- 
other trial, to compare the old with the new method, going 
live knots and a half, correct soundings were ascertained by 
the machine in fifty-two fathoms, by passing the line to the 
main-chains, when we could barely get tne depth in the 
old way, by cariying the lead to the spritsail-yard, notwith- 
standing the immense length of a firft rate, and daylight 
in our favour ; and not even then, if we had not had know- 
ledge of the depth nearly, that being a chock or caution 
not to give too much line off the reel, there being no time 
to gather in the slack, which would be the case were we 
sounding in an unknown place, by the old method. The 
invention is the more valuable, as the process is the most 
simple, the whole being understood, by seeing it once 
in use* 

1 therefore consider it a valuable improvement in naviga- 
tion ; as in frequent, and various ca!»es, soundings could not 
be gained without it. The ad\antagesare many, such as in 
chase, or being chased ; on a lee-shore, or doubtful of it ; 
and to save time in running for the desired port*. 

R, J. NEVE, Cfiptaiii. 

N. B. It will be necessary in the practice of the new 
method of sounding, to have line of different sizes, in pro- 
portion to the depth of water ; as by the ship passing at tiic 
rate of eighl or ten knots, it will require the best of lines 
to haul in the lead, and should be made of a much superior 
quality to those at present supplied to the navy. , 

* Tha honourable Navy Board have adopted ihe rounding machine 
for the use of his majesty’s niify, and have favoured the inventor with 

an order for five hundred machine .. 


Testimony of 
(he perform- 
ance of the 
sounding ma- 
chine. 


H.M. 
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RADIUS OF CURVATURE. 


and of th^ Ion* 


//• JH, iS. San Josefs in Torbay ^ 12/A Dec, ISOft 

SIR, 

In obedience to your orders, we have been particular in 
attending to the use of Mr. Edward Massey's Patent LfOg, 
and from every opportunity that oflercd during our criiixe 
we are strictly of opinion, that it has tlie merit of accom- 
plishing the end for wluch it is intended. 

On some trials made with it, and the common log, they 
perfectly agreed, at other times they differed a little, but 
last night bearing up for Torbay, with a run of eighty miles in 
squally weather, there was a difference of nine miles ; but 
agreeably to our reckoning the patent log was perfectly cor* 
rect; we therefore consider it an important improvement in 
navigation, and the more so, as the instruAient is simple 
and easy to be general!}' understood. 

The chief things necessary to be observed are to secure 
tlie tow-line as near the surface as possible, to prevent the 
machine from quitting the water in an agitated sea, and fast 
sailing, and not to be less than sixty fathoms long in a first 
rate, to prevent it from being affected by the eddy of the 
ship's wake. 

Wc are. Sir, 

Your most obedient humble servants, 

R. J. NEVE, Captain. 
THOMAS MOORE, Master. 
To sir Charles Cottony hart,y viceadmiral of the red, 


III. 

Observations on the Problem respeiiing the Radius of C«r- 
vature. In a Letter from Moore, Efj, 

To Mr. NICHOLSON. 

SIR, 

If the following observations on the problem respecting 
tlie radius of curvature, should be found to deserve a 
place in your Philosophical Journal, the insertion of them 
will greatly oblige. 

Sir, 

Your most obedient buinUe servant, 

W. MOORE. 



RADIUS OF GUBVATVEE. 


4n attempt to ehowf that the nature of the problem re* Problem re. 
specting the radius of curvature does not involve in it Me specting there* 
.consideration of second fluxions; hut that they are made to tiro does not 
enter into the definitive expression as a matter of mere con- uivoIyo second 

fluxiOMt 

sentence* 


Definition. If one end, 0« of the thread A L D O, PI. vii, 
fig. 4, be first fixed to the point O, in a curve L D O, concave 
the same way, and afterward the thread be put about the said 
curve so as to touch it in every part : then if the other end^ A« 
of the thread be tightly moved in the same plane with the 
curve L D O9 the said end, A, will describe a curve A BI, 
called the involute qurve to L D O which is the evolute z 
and the right lines D B, O I> are said to be radii of cur« 
vature. 

It is evident from the method of generation of the curve 
A B I, that if at any point D, in the evolute L D O, the 
string should cease to unwind itself and the radius DB con- 
tinue to revolve about D, as a centre (see figure 5), the 
circle thereby described would have the same degree of cur- 
vature as the involute at the point B ; and that a tangent 
drawn to either curve would be common to both. More- 
over, because the said two curves, viz, the involute and 
circle, have the same cun^ature at the point B, and their con- 
tinuations one and the same curve, namely, the circle where 
radius is D B ; the fluxions of the absciss and ordinate of 
the one, will bo equal to the fluxions of the absciss and or- 
dinate of the other, and consequently the same will hold of 
any other order of fluxions whatever. This being premised, 
let it be required to find a definitive expression for the ra- 
dius of curvature of any curve, as A B I. For which pur^ 
pose let as usual the absciss and ordinate AC, B C, of the 
curve A B I, be denoted by x and y ; also A B=Z, and put 
B E the corresponding ordinate of the circle M B N =:o. 
Then the triangles Bom, BED, being sii^ilar, we have 

B V : B fii : : BE : BD ; or : :v : BD=:!!f. Now this 

X 

* expression is general ; in terms of the ordinate of 

the circle M B N and ungual B C, the ordinate of the 
circle it cannot with convenience be applied to curves 
whose equations are geoevally ’ expressed in terms of their 
VoL, XXL— Dec. 1908. S 
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siting rtw •"* ^ mast thirelbre in order to idopt Hto 

radius of CUN {Metical pnrpesefi ihid a ralue for 9, in such terms as shall 

^turedues not ccmsoAiuit to the characters in ^^rhich the equations of 
involve second -.u 

fuatons. eurres art gtnarally written, tix. those exfuressing tm ab- 
sciss and ordinate : in order to which, let the above express 
sion bt pat again into ftairions, and made equal to nothing 

(It being a constant quantity] and we shall have T* . "^ . ?^ ^ 

■ X 

»ig=o ; and = 7 :^** 1 ; therefore, BD = 
jr* jt*sk — xz — ifz 

— = — rr, another general expression in terms of the 

X X X'^^XK 

fluxions of the arc, absciss and ordinate of the involute-— 
but this, like the other is still inconvenient for practice ; 
yet the difficulty may fab removed very easily by expunging 
si : for put into fluxions, and we get xx+jjf 

zizz; and so that our last expression becomes 

* ■L 

DD=-=^i^ = — the 
x^x~xz xa* x^x-\ryyx* — xz^* 

general value for the radius of cur vatu re, when both the absciss 
and ordinate flow inconstantly : but as all curves may be gene- 
rated, either by the uniform increase of the absciss and incon- 
stant variation of the ordinate; or by the uniform flow of the 
ordinate and variable flux of the absciss ; we are at liberty to as- 
sume the first fluxion of either constant as it may suit our con- 
venience ; and thus simplifying the expression, avoid the 
trouble which would otherwise arise,— Thus, if a* be sup- 

JvZii 

posed constant, the expression will be — ~ — ; and if y 

4 

. . . _ — -yjf* • — yi’ 

be made-eonstant it becomes; — rr — = — 

— X x-^y X X 


it is to be remarked, that all those expressions for the 
radius of curvature are strictly true and general ; yet being 
in terms of quantities whose values would be extremely 
difficult to find, are not so applicable to practice as that 
containing only the fluxions of the absciss a^d ordinate. 
The entry of second Quiuods into the definitive expression, 

does 



6h fut coiiPOSMdir op alcoboi*. 

does not tmply, that the nature of the proUem necessOrily 
requires it ; it arises from the particular artifice which is esH 
ployed in finding th^ralue 6f 0^ the ordinate of the cu'ole; 
anci is a matter 6f mere coBimodionsness, suggesting no 
Other reason for their appearance, than that of a neceiaaiy 
consequence of such a particular step* 

Royal Military Academy, Woolwich^ 

Oct. 13//i, 180S. 


IV. 

Essay on the Pomposition of Alcohol and of Stdphuric Etliit* 

By Theodore de Saossuice. 

* (Continued frem p. 231. 

Sect* III. Analysis of alcohol by detonating its vapour with 
oxigen gas. 

In the preceding analysis I remarked, that ®*cf>hoI,bum- 

iag in a lamp under a closed receiver, diffuses a vapour, that the alcohol not 

has an alcoholic smell ; it is very probable therefore, that 

1 , 1 1- • n preceding ex- 

thc whole of the combustible disappearing from the lamp periments. 

does not burn. Accordingly I sought a process, that should its vapour de* 
cflfect a complete combustion of the alcohol; and this I tonated. 
found in detonating a mixture of vapour of alcohol and 
oxigen gas over mercury, by the electric spark, in Volta’s 
eudiometer. 

This process applied to the analysis of alcohol is s^Hne^- ^ 
what complex. It requires a knowledge of the weight of cuH ptoceit. 
the vapour of alcohol at a given temperature and pressure, • 
and the determination of the inorease of volume of theo9ci« 
gen gas by the presence of the vapour. The experiment 
must be conducted at a temperature exceeding IS*’ R. 

F.] to obtain sufficiently decisive results; and neither j;he 
fliermometer nor the barometer must vary during the course 
of it, which requires pracuce and quickness in sereiwl of its 
monipulations. 

S 9 


twaahrt. 
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Dilatation of 


Method of I washed the inside of a large bladder with alcohol sevc- 
computing the times, letting the alcohol stand in it a long time, to take 
Tapourof alco- up every thing soluble in it, that this^might not anect the 
expansibility^ When this came out perfectly pure, the 
bladder was three parts filled with atmospheric air, two 
ounces of alcohol were poured in, and it was stopped with a 
cock. The air contained in it was dilated by the formation 
of alcoholic vapour. At the expiration of eighteen hours I 
fitted to the cock an empty receiver intended to weigh the 
air. The cock being turned, the dilated air passed alone, 
without any liquid alcohol, into the receiver, which was 
weighed before and after, the thermometer being at 17® [C8® 
F.], and the barometer at 26 inches 9 lines during these ope- 
rations and those that followed. 

Twice repeat- By this experiment, repeated twice under these clrcum- 
stances, I found, that 1000 cubic inches of atmospheric air di- 
lated by alcoholic vapour weighed 433*7B grains; and 1000 
inches of the air employed in the experiment weighed before 
the introduction of the alcohol 424*5 grains. 

Dilatation of measure the dilatation the air had undergone by the al- 

tiiegas calcu- coholic vapour, 1 employed the formula of Mr. Dalton, and 
Dalton’afor-' ^ barometer a drop of alcohol, which sunk the 

luula. barumeicr 20’5- lines, expressing the elastic force of the va- 

pour in vacuo. Applying this result to the formula — —9 

P~f 

where pn 26 inches 9 lines, and /iz20*5 lines, we find, 
that, the volume of undilated air being equal to 1, it be- 
comes 1’0G82 by the conversion of alcohol into vapour; and 
as ro682 : 1 : : 1000 ; 936*14, it may be inferred, that lOOf) 
cubic inches of atmospheric air alcoholized contain 936*14 
1 1)00 cub in- atmospheric air. These weigh 397 "4 grains; and as the 
chesof alcoho- alcoholic vapour occupies the same space as the air dilated 
weigli 36*38 ^7 follows, that 1000 cubic inches of pure vapour of 

grs. alcohol weigh 433*7B—- 397*4 =: 36*38 grs. 

Vapours dif- I need not remind the reader, that, according to Dalton’s 
in^equalquar vapours diffuse themselves in the same quan- 

tity whatever tity through every gas, that has no chemical action on 
the gas. them*. 1 chose atmospheric air for finding the weight of 

Atmospheric * 1 hept atmospheric air in contact with alcohol a long time -in a jar 
air very slowly over mercuiy. In five months the air had undergone no sensible cl&nge, 

alter^ by al- twelve it had lost *01 of oxigen gai. 

•ohol. • 


the 
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the vapour, because I could not employ pure oxigen gas in 
large quantity otherwise tlian at the point of extreme moisture; 
and if it had got dry) or if the external air had any way 
penetrated into the bladder, there would have been some 
errour in the calculation of the weight. I repeated the ex« 
peri ment however with oxigen gas, and foun4 only a trifling 
difference, which I ascribe to the causes just mentioned. 

To effect tlie combustion of alcoholic vapour, I prepared 
alcoholized oxigen gas, by passing some drops of alcohol 
into a jar filled with oxigen gas over mercury. 1 afterward 
withdrew the superfluous alcohol, that could not rise in va- 
pour, by introducing dry unsized paper, and .taking it out 
through the mercury, repeating this operation till the paper 
came out perfectly dry, and then emptying the dilated gas 
into a fresh jar, I had previously satisfied myself, that un- 
sized paper would not condense the vapour of alcohol. 

This alcoholized oxigen gas was introduced into a Volta^s 
eudiometer Blled with mercuiy, but I could not set it on Are 
by the electric spark* 1 was equally unsuccessful on adding 
pure oxigen gas in various proportions. The alcoholic va- 
pour was too much rarefied in the oxigen gas to take fire* 
When I added a very small portion of hidrogen gas to the 
alcoholized oxig€»n gas, the electric spark produced complete 
coml||||ltion of the alcoholic vapour. The $ame effect took 
place, when 1 substituted an inappreciable quantity of 
liquid alcohol instead of hidrogen gas. The vesicular va- 
pours, produced no doubt by this alcohol, answered the pur- 
pose of hidrogen gas: but in an accurate experiment this 
addition of liquid alpohol was inadmissible, as it was imposr 
sible to ascertain its quantity. 

Accordingly to 500 parts by measure of alcoholized oxigen 
gas 1 added or near a fifth, of hidrogen gas, and de- 
tonated the mixture. The combustion, taking a mean of 
three experiments, gave a residuum, which, being analysed 
by lime water and by Volta’s eudiometer, contained 342*59 
parts of oxigen gas, and 46*69 of carbonic acid gus. I omit 
the nitrogen, which was found mixed in a small quantity wifii 
the oxigen gas both before and after the combustion, and 
acts up part that can be estimated. I must observe, that, 
when I opened the eudiometer immediately after the detona- 

tion, 


Alcoholic 
pour mixed 
with oxigen 

gas 


would not d«- 
tonate by the 
electric spark 


without a mix* 
lure of hidro- 
gen gas, 

ora little liquid 
alcohel. 


The ex peri- 
meat described. 



Ids 


Calculation of 
the products# 


'Elements of 
keohol. 


This analjfsis 
more accurate 
than the for- 
mer. 


Alcohol in 
l>urning fornut 

water. 


•V COlf^OaiTlOW OF A1.COHO&* 


tiofi, and while it was foil of fumes, these were 
void of smell. 

The 500 parte of alcoholized oxigea .contained before 
iihe combustion, according to the expansion of alcoholic vo? 
pour, only 468*07 parts of oxigen. The alcoholic vapour 
therefore and hidrpgen gas added occasioned the disappear* 
ance of 468*07 — 342*59 =: 125*48 parts of oxigen gas. The 
hidrogen gas added condensed half its bulk, or 49*6 parts. 
The 500 parts of alcoholic vapour therefore employed in 
their combustion 125*48 — 49*6 — 75*88 parts, forming 
46*69 parts of carbonic acid gas, and a certain quantity of 
water. 

If we consider the parts above mentioned as cubic inches, 
and to 500 of these substitute their equivalent weight of 
alcohol, we find, that 18*19 grs, of alcohol consume in their 
combustion 75*88 cubic inches of oxigen gas, forming some 
water, and 46*69 cubic inches of parbonic acid giw. Thesq 
results by a similar calculation to that made for the slow 
combustion of alcohol, sect. II, show that 100 parts of this 
liquor contain 


jCarbon • 
Hidrogen 
Oxigen 


48*82 

15*82 



100 . 


These elements may be deduced from the following ex^ 
pression. Ten grains of alcohol consume for their combus* 
tion 38*54 tmbic inches of oxigen gas, the thermometer be* 
ing at 28 inches and the thermometer at |0° K. [54*5° F#]» 
forming water, and 23*67 cubic inches of carbonic acid gas. 

This analysis, in which the whole of the alcohol was con* 
sumed, must be more acciir<^ than that made by slow com* 
bustioo, sect. 11#, I shall presently show, that a small quan* 
tity of nitrogen is to be included in both* 


Sect. IV. Exaniiwm<m the mater produced by the com* 
bustiou of alcohoL 


Bderhaave and Gebffroy observed^ that the vapour 
formed by the combustion of alcohdl was water, Lavoisier 
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’ feuAd by moans of an apparatus invented by Meusnier*, 
that the weight of this water exceeded that of the alcohol 
consumed, in this process alt that is formed is not col* 
lected, because this process is conducted in open vessels, in 
which the air is continually renewed by a rapid current, that 
carries out of the apparatus a considerable portion of the 
* vapour before it has time to condense. In burning 100 parts 
of spirit of wine Lavoisier collected about JlG parts of wa^ 
terf. My analysis, sect. Ill, shows, that this aqueous pro* loo p. alroh^ 
duct should amount to 13i parts for 100 of [>erfect alcohol : 
blit Lavoisier did not employ this, which would have af- 
forded a result nearer to inine. As it is impossible to make 
this comparison with accuracy, I contented myself with 
examining whether the water produced by this process were 
pure, 

Tlie water obtained from alcohol by the apparatus of The water 
Meusuier, or more simply by burning it in the open air un- 
der the mouth of a large glass receiver, which condenses 
the aqueous vapours on its sides^ so that they drop from its 
mouth, has not the alcoholic smell observed in the product 
of coinbusikm under a close receiver, sect. 11 because in 
the latter the alcoholic vapour is retained, while in the open 
air it is dissipated, leaving as a residuum only the less eva? 
porable fluid with which it was mingled. 

This liquor is insipid : it has the same specific gravity as iti properties, 
distilled water : it does not change the colour of sirup of 
violets or of infusion of litnius : it is not precipitated by 
acetate of barites, nitrate of silver, or liraewater. 

Two ounces of water obtained from the combustion of Residuum left 
alcohol in the open air under the mouth of a glass receiver 
were evaporated to dryness, and left as a residuum a thin 
transparent varnish, that weighed 4^ of a grain, and attracted 
moisture* from the air* The solution of this varnish in a 
sn^all quantity of water was rendered slightly turbid by oxa- 
late of potash. The combustion of spirit of wine rectified The tame hy 
without addition afbrded tho SBue result. This residuum alcohol rsotifr 

* For a doscriptloa uf this apponUns see Lavoitiar^t EldaMns de dlti' 
anie, vet. lb p* 189* lat- e^it. 

fLavoisier's (posth^pous) Mdmoira de Chimie, vol« II, p. 281. 

ippeare^ 
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cd without ad- appeared to me owing in part to the lime and potash, which 
dition. j found in the ashes of alcohol by other experiments. 

They are held in solntionby acetic acid formed by the com- 
Tha water grew hustion. This water, kept in a phial half filled with it, 
gQjjig months deposited a slight mouldiuess. 

Muria'ic acid At the approach of muriatic acid this fluid diffuses co- 
niacaUapours ammoniacal vapours. This effect is more striking, 

from it. when the water has been collected by Meusnier’s apparatus, 
because in this process the ammonia, or rather the acetate 
of ammonia, has less time to evaporate. That 1 might not 
be mistaken with respect to the nature of these vapours; 
and to collect a part of the ammonia, which is volatilized 
and lost in the atmosphere in proportion as the water is pro- 
Wlth this acid duced ; 1 poured a few drops of muriatic acid into the phial, 
riatc (of aimuo- Meusnier’s apparatus is employed to receive the 

nia> licluid formed by the combustion. After having obtained 4|- 

oz. of this water, which was thus mixed with muriatic acid, 
1 subjected it to spontaneous evaporation in a place where I 
could not suspect the presence of any ammoniacal vapours, 
and obtained a residuum containing grs. of muriate of 
ammonia, perfectly characterized by its crystallization and 
other properties. It was at first mixed with a small quan- 
tity of muriate of lime and muriate of lead*: the deliques- 
cent salt was separated by elutriation; and the insoluble 
metallic salt by dissolving the residuum in distilled water. 
GreatffT part of f could not judge by this result of the quantity of nitrd- 
cai gas lost. contained in alcohol, because the vapour of muriatic 

acid formed a smoke of muriate of ammonia, the greater 
part of which escaped out of the vessel employed to receive 
it, 

** ammonia was owing to the 

by the azote in combination of the hidrogen of the alcohol with the nitro- 
the air. of the atmospheric air, for it has been seen, sect. II, 

that the latter was not condensed in the combustion of the 

I.ead dissolved • The worm of my apparatus is of lead. In this case the water pro- 
worm^*'^ duced by the combustion'of the alcohol held the metal in solution pro- 
bably by means of acetic acid. The water thus obtained gave a black 
precipitate with hidrosulphuret of potash, even when there was no mu- 
riatic acid in the receiver; but it did not produce this effect, when it was 
eoUected from alcohol burned under a glass 


alcoho 
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alcohol. Besides it will be shown by more direct observa- 
tions, perfectly free from objection, that alcohol contains 
this element. . ^ ^ 

This result is of importance to the theory of fermenta- 
tion. 

Mr. Thenard had remarked*, that the nitrogen, which is 
an essential part of yeast, disappears in the vinous fermen- scmial part of 
tation. This element was not then found among the pro- 
ducts of this process, but we shall see, that it enters into the 
alcohol. 

The ammonia contained in the liquid formed by the com- ammonia 
bustion of alcohol appears to me neutralized by acetic acid, neutralizcil by 
I have poured a few drops of potash into two ounces of this ^^*^***^ 
water. The alkali, which was in excess, was saturated by 
carbonic acidj and slightly dried in the open air. 1 washed 
the whole with alcohol, and the decanted liquor atfordcd by 
evaporation a very deliquescent salt, which had all the other 
properties of acetate of potash, and weighed grain. 

All the trials [ have just mentioned of the water obtahied The water 
from perfect alcohol, repeated with water obtained from ^ 

spirit of wine rectiticd without muriate of lime, gave the containod 
fame results. They showed, that it contained ammonia, an^nionia, aco- 
ace ic acid, and lime, and probably a little potash: but all amrprlbSy* 
these substances were in such small quantity, that they poush,biitm 
could not have much influence on the proportions of oxigen, [lo^myoriViico. 
hidrogen, and carbon, assigned to alcohol by my last anuly- 
fis, sect. Ill, where 1 considered the fluid formed by buru- 
ing it as pure water. 

Sect. V. Analysis of alcohol by means of a redhot tube of 
porcelain. 

Several chemists have noticed with more or less accuracy Analynis of »!• 
the nature of the 
passing through u 

have observed water, tfJticarbii retted hidrogen gas, and car- lain tube, 
bon ; and lastly Mr. Vauquelin mentions a crystallized vo- 
latile oilf • but they have not obtained from these products 

* Enay on Vinous Fermentation by Tbenard : Annalcs do Cbimie voL 

XLIX, p, 294i or our Journal, vol. Vll, p. 33. 

« 

f Four€roy*s Chemistry, vol. Vlll, p. 155 : or English edition, p. 207. 

a deter- 


priori [lal products afforded by alcohol in cobolbypass. 
tube of porcelain heated red hot. They 
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a determination of tiie number and proportion of the ela-. 
ments of alcohol. I have attempted however, to attain a 
knowledge of these by the same process. 

Through a red hot tube of porcelain, glazed internally, I 
distilled ^183 grs. of perfect alcohol. The products passed 
from this tube into a glass worm* surrounded with cold wa« 
ter, and thence into a smalt globular receiver, ivhich retained 
the liquid products, and allowed the gasses to pass on to the 
pneumatic trough. 

The retort, which introduced the alcoholic vapours into 
the porcelain tuba, was kept at a temperature between 40* 
and SO* R. [I2i* and 144* F.]. The distillation continued 
twenty hours. I conducted it slowly, that scarcely any of 
the alcohol might escape decomposition in traversing eight 
inches of redhot tube. From this process 1 obtained, 

1. In the porcelain tube 4} grs. of charcoal, which sepfrt 
rated in the form of a thin film rolled up like a scroll,- and 
several inches long. This charcoal, being incinerated in a 
platina crucible, left about a grain ol* ashes, in which I dis« 
covered, by liidviation with water and solution in muriatic 
acid, the presence of |>otash, lime, aitd an insoluble resH 
duum, which might be silex. Mr. Proust had already found 
silex and lime in alcohol. 

The glass worm was lined with the crystallized essen<« 
tiul oil discovered in this piocessby Mr. Vauquelin. These 
crystals presented themselves to the naked eye in the form 
of thin, transparent, white, and yellowish scales : but w'ith 
the microscope some of them exhibited quadrilateral prisms 
with diedral summits. They are very soluble in alcohol ; 
and the solution becomes milky on the addition of water, if 
the alcohol be not too abundant. These crystals, as well as 
a very tJiick brown oil with which they are mingled, and 
which is scarcely volatile at the common temperature, have 
a strong smell of benzoin. The weight of these two oils 
collected and added together, both in the worm and in the 
receiver, amounted to 4 grains. The receiver contained but 
half a grain. 


* When 1 used a leaden worm, the liquor passiog through it held 
soaae lead in solution. 

3. ^ 
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3t I foiind in the r^eiver, beside this small quantity of Water with a 
•oil, 196 g»*.8 of colourless wfiter, the specific gravity of whidi aicohj, 
ivas 0*99^9 indicating* a mixture of 193^ grs of water, and 
grs of alcohol. These grs therefore are to be deducted 
from the 2133 subjected to analysis. 

The water 1 have just ipentioned had a smell both of smelling of 
benzoin and of vinegar : it reddened sirup of violets, and v^nega" 
infusion of litmus: it diffused animoniacal vapours at the ^^’ning blue 
approach of muriatic acid: it was not precipitated by lime thig amnioiiii^ 
water, or by nitrate of mercury, but was rendered slightly cal vapours, 
turbid by nitrate of silver. This circumstance, added to the 
smell of benzoin, led me to suspect the presence of benzoic 
acid. 

To find the quantities of the foreign principles contained Analy<4«d^ 
in this water, 1 added it to a similar liquid obtained by the 
same process in another trial, and divided the mixture into 
three parts of 100 grs each. 

The first, evaporated to dryness in the temperature of the it left on era* 
atmosphere,^ left at the bottom of the vessel a transparent ^ 

varnish incapable of being weighed. duum, 

The second portion was mixed with crystallized carbo- with cnrbonmfo 
nate of potash, which dissolved in it with effervescence. Tlie j 
solution, evaporated to dryness, left a residuum, on which cd acciaic, 

I poured alcohol. The decanted liquor left by evaporation 
a v;hite salt, which on e<|)osure to the air speedily resolved 
itself into a fluid, except an infinitely small quanti^' of a 
salt in stellar crystals, resulting pr^ably from a union of 
the potash with the acid that preciptated the nitrate of sil- 
ver. The saline substance that deliquesced was acetate of 
potash. Its quantity in the dry state would have been for 
the 196 grs of liquid I examined 0*9 of a grain, which in- 
dicates 0*55 of a grain of glacial acetic acid in the whole 
aqueous product of this analysis. 

Lastly, the third portion was mixed with muriatic acid, ami with muri- 
to saturate the ammonia. This mixture furnished by eva- aceuie of Vm- 
poration crystals of muriate of ammonia, but the quantity moiiia. 
was too small to be weighed. • 

From this examination the 193| grs of water obtained Its contents, 
from tlie decomposition of the alcohol by a rA hot tube 
contained acetic acid in excess, ammonia^ and probably ben- 
zoic 
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zoic acid : but aa the weight of all three together amounted 
* to about ooly of the fluid that held them in solution^ it 

may be considered as pure water, without any risk of errour, 
in an analysis like the present. 

Oxteanrburctted 4. Tftie oxicarburettcd^hidrogen gas, the barometer being 
hUioj'engas. inches, and the thermometer at 17® R. f70j® F.], 

occupied the space of 7199 cubic inches; and weighed, the 
day aftei’ it was collected, taking a mean between the weight 
of the gas that came over at the beginning, middle, and 
end of the process, 1786*6*1 grs*. Tlioiigh the heat of the 
tube did not perceptibly vary, the gas obtained at the be- 
ginning of the experiment was lighter, and contained less 
carbon, than at the end. This was owing to the charcoal 
deposited by the alcohol accumulating gradually in the 
tube, and reacting on the fluid that was decomposed in 
proportion to this accumulalion. However slowly 1 con* 
ducted the distillation, I could not prevent the gas from 
carrying over with it pretty copious white fumes, the weiglit 
of which I could not directly calculate, and the loss of 
which occasioned a deficiency in the results of the analysis. 
These fumes smelled of benzoin; and appeared to me to af- 
ford on condensation similar products with those collected 
in the receiver, namely, a great deal of water, and a very 
small quantity of oil. The latter could only be in very 
small proportion ; for, on detouring the gas i in mediately 
after 4ts developement, ^nd while these fumes were sus- 
pended in it, 1 did no^ obtain more cilrbouic acid gas from 
the combustion, than *itben it was detonated after the fumes 
had been condensed in the water under the jars. The uu- 

Com posit ion of * At 28 inches of the barometur therefore, and 10® of the 

tlVe gas alFcctcd thermometer, 1000 cubic inches of this pas weigh 206 gts. This result 
S^cooducthi that of Mr. Cruiksh.iiik, who makes it 2^7 in the 

the process). c ire 11 instances. I have performed this experiincMit three times, 

changing the diameter of the tube a little, and likewise its inclination 
in the furnace, and each time 1 found a perceptible difference in tike 
weight of the gas and its composition. But the sum of all tho ])rQ- 
ducts, ill each of the experiment-, afforded similar results for the 
compoution of alcohol. Thus it appeal that wc should be liable to 
CoDsiderable^errour, if we did not compare together all the products of 
each experiment. 


certainty 
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certainty left by the composition of this vapour however 
ran affect only an 11th part of th^ alcohol subjected to ana- 
lysis. ^ 

On addinir to<jrther the weidits of the immediate pro- Iinmedbtepro- 

1 ® , ” . , , , duels <-f tin- a.‘. 

ducts ot the whole process, we hnd, that 2180’5 grs 01 al- tomiiosiiiou o* 
cohol afforded theaJcoUoJ, 


Gas 


AV ater 


Oil 


(’hurcoal 


Ashes 



1C)88*3() 

Deficiency from fumes, chiefly aque- 
ous 192*14- 

2180-5 


Anahjus of the oricarhuretted hidro^en ^a.9. 

The 7199 cubic inclicb of this gas contained no carbonic An.itv 1 ^ 0 ! iV • 
acid gas. Tliey were collected in eighteen jars, all ‘ 

which were examined endioirietrically. I shall give here ^ ^ * 

the mean of thc?Ho ciglitceii analyses, deducting tlie ulmo- 
ppheric air contained in the vessels previous to the distilla- 
tion. With 100 parts of the oxicarburretted hidrogeii gas 
were mixed 200 of impure oxigen gas, consisting or’l»;{> 
oxigen and 10 nitrogen. The mixture inflamed by the elec- 
tric spark left for a residuum some water, and a mixture of 
carbonic acid gas, oxigen gas, and nitrogen gas, occupying 
together the space of 15()'5 parts. These were washed with 
lime water, arid analysed afiesh by Volta’s endiorncter, add- 
ing to them hidrogen gas. 1 thus found, that they con- 
tained 


Carbonic acid gas 78 

Oxigen gas 6.5*93 

Nitrogen gas • • . 12-57 


1.56-5. 


These 
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The«e resuUti show» that the 1 ^ 4*07 parts of oxigen gas^ 
frhicli disappeared to effect the combustion of 100 parts of 
ox i car bu retted hidrogen were emploj^ed to form 70 parts of 
carbonic acid gas, and to bum (124'07 — 7B) X 2 = 92*l4 
parts of hidrogen gas belonging to the oxicarburetted hi- 
drogen gas. Thus we find, that 100 parts of the latter 
contain 2*57 parts of nitrogen gas. If by the rule of pro- 
portion we estimate from this the results of 7J99 cubic 
inches of oxicarburetted hidrogen gas, weighing 1786*61 
grs, we shall find, that they would have produced by their 
combustion 5615*2 cubic inches of carbonic acid gas, con- 
taining 945*59 grs of carbon ; that the oxigen gas would 
have burned 66.33*2 cubic inches of hidrogen gas, weighing 
212*44 grs ; and lastly, that the whole of the oxicarburetted 

Analysts of tlie hidrogen gas contains 1&5 cubic inches of nitrogen gas, 

oxK'iirliurettc'il • i • Liz ^ 

hidiogci. ga,. «<;>«••>"!? 70-77 g<s. 

If we add together the weight of the elements juht cal-- 

culuted, we shall have, in 1786*61 grs of oxicarburetted hi- 
drogen gas. 


Carbon 945*59 

Hidrogen 212*44 

Nitrogen 76*77 

1234*80 

Deficiency 561*81 

1706*61. 


The residuum of tlie combustion of the oxicarburetted 
hidrogen gas appeared to me to be nothing but water, ex- 
cepting the carbonic acid gas and nitrogen, that have h>eeu 
mentioned. Thus the deficiency we find on adding toge- 
ther the elements of this analysis must be ascribed to th^ 
elements of water, which existed in the oxicarburetted hi- 
drogen gas not in the state of water or aqueous vapour, but 
in a stale in which they were unittd and as it were con- 
founded with the other principles of this gas. If we substi- 
tute for this deficiency therefore the elements of 551*81 grs 
of w'ater, we shall find, that the 1786*61 grs of oxicarbu- 
retted hidrogen gas are composed of 


Carbon 
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Carbon • • 

Oxigen 

••• 945*59 
••• 485*59 

Its constituent 
principles. 

Hidrogen ••••. 

••• 378-66 


Nitrogen *•••••• 

... 76-77 



17S6-61* 



To come at the whole of the carbon contained in the CHrbon in tb« 
52180’5 grs. of alcohol I decomposed, we must add to the **^®***^^* 
9 -^ 5*59 grs. of carbon in the inflammable gas the 3^ grs. 
from the charcoal found in the porcelain tube, and that of 4 
grs. of oil which nifght amount to about 3 grs. These added 
together make 951*84; and thus 100 parts of alcohol contain 
43*6*5 of carbon. 

To find all the oxigen of the alcohol, we must add to the Oxigen in the 
285*59 grs. of oxigen belonging to the inflammable gas the 
oxigen of 193 ‘5 grs. of water in the receiver adapted to the 
worm. Thus I he sum of oxigen was equal to 485*59+ 170*28 
=0*55*87 gi's. F roin 100 parts of alcohol therefore we should 
have30‘12of oxigen. 

To obtain the whole of the hidrogen of 2180*5 grs. of alco- Ifidrogen in 
hoi, we must add to the 27 8 ‘0*6’ of hidrogen found in the oxi- alcohol, 
carburetted hidrogen gas the hidrogen of the 193*5 grs. of 
water collected in the receiver, and the hidrogen of 4 grs. of 
oil, which might be about 1 grainf. The sum of these is 
302*88 grs. ; so that 100 parts oi alcohol would have furnished 
13*89 grs. of hidrogen. 

Adding to these elements the quantity of nitrogen I found Nmogen and 
in the inflammable gas, and lastly that of the ashes obtained 

* This gas therefore contains in 100 parts by weight. 


jCarbon 52*9 

Oxigen 27‘2 

Hidiogen 15'G 

Nitrogen 4 3 


100 . 

f This oil does not make the hve hundredth part of the vrelght o6the 
alcohol 1 decomposed ; so that in the present analysis, which » merely 
an approximation, 1 might have neglected this product; and there* 
fore *it is of little consequence, wheUier the composition 1 ascribe to it 
be juit. 


by 
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by the iticiiieration of the charcoali we find, that 100 parts of 


alcohol produced* 

d 

Snin of thesfc Corboii 43 65 

Oxigen • 30*12 

Hidrogen ••••• 13*89 

Nitrogen 3*52 

Ashes 0*04* 

91 22 

Loss 8*78 


91 22 

Loss 8*78 

100 . 


Deficiency to 

1 noticed at the commencement of this analysis, that this 

be supplied. 

loss was owing to fumes that contained 

a great deal of water. 


and an infinitely small quantity of oil, 

carried into the pneu- 


matic trough by the oxicarbiiretted hidrogen gas. If for this 


loss we substitute 8*78 parts of water, 

we shall find, that 100 


parts of alcohol contain. 


Neal propor- 

Carbon 

. 43 65 

tions of the 
elements. 

Oxigen 

• 37-85 


Hidrogen 

• 14-94 


Nitrogen 

• 3*52 


Ashes 

• 004 


100 * 


Hesiilts agree 
with those in 
Sect a. 


The results of this analysis are nearly similar to those I ob- 
tained by the detonation of the elastic vapour of alcohol in a 
Volta's eudiometer, section 111, setting aside the nitrogen, 
which 1 could not calculate in that process, and which re- 
mained confounded with the water in the state of ammonia, if 
not almost wholly with the 41*36 parts of oxigen, which that 
analysis ascribed to the alcohol. If from these 41*36 parts of 
oxigen we substract the 3*52 of nitrogen w e have just found, 
the ,two analyses will agree better than could have been ex- 
pected from such a complex process. 


Alcohol recti- ^ analysed by means of a red hot tube spirit of wine rerli- 

Hed alone gave fied by simple distillation, and found no dill'erence of impor- 
similar results. J 

tauce 
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'tance between llie two results, Viien I deducted the quantity 
oi water in ibis spirit calculated from its specific gravity. 

(To he concluded tit our next,) 


V. 

ncarnptum of an mproved Mode of constructing Muffles for 

Chnnkal Purposes^ hi; Mr. Edmund Tukrei^L, No. 40^ 

llaxLstfirnc-Sfmti GodUiil-Sticet Road*. 

H aVINTI exj)oriencci] much inconvenience in the common Common 
mode of mouldiinr muflles on wooden blocks, for the use of j„g nuiffies iii^ 
chemists, cnamclItM’s, &c., I beg leave to lay before your conveuient, 
praise-worthy Society, an improved method, possessing the 
following advantages : namely, 

First, By this new method of moulding muffles, coarser and Advau^agw^of 
cheaper materials may be used than can be employed in the 
cuininon mode; and which also gives them the valuable pro- 
perty of resisting a greater degree of heat. 

Secondly, That much time will be saved by this improved 
method of manufacturing them, must be allowed, when tho 
two modes are compared. 

Thirdly, The certainty of making them without cracks or 
flaws, and with coarser materials, will appear obvious, when it 
is considered, that by this improved method, they are inters 
nallp moulded instead of externally; by which means the 
strength of the operator may have its full effect, in firmly 
compressing the composition into the mould. 

In tlie old morle, the workman, after having spread Disadvantaged^ 
the composition upon a cloth, guessing at its thickness, 
bends it over the block in the best way he can; and by thus 
disturbing tht^ composition, he must needs make many cracks 
and flaws, which can be but imperfectly closed in smoothing 
the surface of the muffle while upon the block; the evil con- 
sequence attending which is, its being subject to fly or crack 

* Transactions of the Society of Arts, for 1807, p. S6. Ten guineas 
were voted to Mr. Turrell for this invention. 

VoL. XXI.— Dec. 1808. T 


when 
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when exposed to a great heat ; and it will also be plainly seen« 
that, in the old mode, a great disadvantage is felt by the sides 
of the muffle, while in its wet state, hanging from its centre, 
which also tends to crack it, as there can be nothing applied 
to assist it in this case, but by employing a greater proportion 
of cohesive clay in the composition, which, however, produces 
littte if any advantage ; whereas in the mode which I have 
invented, this fault is entirely obviated, and the composition, 
by its contraction in drying, assists the extrication of the muf- 
fle from the mould. 

Farther tdvan- Fourthly, With respect to simplicity, this new mode will 
^ found (o possess a very great advantage, for a boy of 
twelve years of age may be taught to make them in a very 
short time. 

The fifth advantage of this improvement, and of equal con- 
sideration, is the cheapness of the article ; the price of which 
has been reduced nearly one third to the consumer; and 
when the superior quality of them is taken into consideration, 
it may fairly be said to be one half. I mean, when regard is 
had to their superior quality; and that the muffles may be 
used over again when broken and ground, with a much less 
proportion of cohesive clay than in the old mode ; and this 
1 conceive to be no inconsiderable advantage; for it is 
well known, that when the old muffles or broken crucibles 
can be used without much fresh clay, they arc far superior to 
new materials. 

Sixthly, The muffles made in the old way are seldom of 
equal thickness ; whereas those made according to the method 
which I have the honour to present before the Society, will be 
found to possess that necessary quality in perfection ; for, if 
a hundred are made from the same mould, they will be all of 
the same thickness. 

Description of the Moulds and ImpUmej^s. 

Description of The first mould for this purpose is a tin one, Plate Vril, 

****kiir''thc which may be made from a piece of tin the size of the 

arch, being bent so as to form such a concavity as may best, 
suit the purpose to which it is to be applied. This bein^ done 
two square pieces of tin, a a, must have an arch cut out of 

them, 
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them, of such a si^se that the diameter thereof may be about Description of 
three fourths of an incl^less than the diameter of the concave 
piece before stated f these, being soldered to each end of the muffles, 
rirst-mentioned piece, will form a stand for the hollow part of 
the mould, and the thickness of the muffle moulded in this 
will be exactly determined by the edge at each end. A piece 
of hollow tin, b b, may be soldered along the top edge of the 
mould, to forma better resistance to the great pressure with* 
in. The next part of this mould is a flat piece of tin, fig. 2* 
cut exactly to fit the inside of the mould, the use of which is, 
to form a solid back to the muffles used for chemical pur- 
poses. 

The second tool for this purpose is a piece of sheet brass, 
fig 3, about six inches long and one broad, which, being bent 
in a semicircular form, and screwed to a piece of wood ex- 
tending beyond its breadth about an inch, is used for cutting 
the small airholes c (fig. 11), in the aforesaid muffles. 

^he third is the tool or frame, fig. 4, for preventing the 
contraction of the muffles in drying, which is made of fonr 
pieces of beech, about three quarters of an inch broad, and 
half an inch thick ; the length must be adjusted to the mould 
of the muffle; two of these being laid parallel withm the in- 
side of the mould, and being joined across by the other two, 
the ends of which should extend so far beyond the outer edges 
of the other two, that they may rest upon the edges of the 
muffle mould, and thereby prevent its falling into the moulds 

The fourth is the tool for spreading the composition into 
the moulds, which is formed of iron or steel, (fig. 5), about 
thirteen inches in length, one inch and a half broa<J, and 
about one eighth of an inch thick ; its face under h being 
rounded in such a manner, that its curve may exactly fit the 
inner curve of the muffle mould, (fig. 6', is a section of it). 

This should likewise have a point or tongue, extending from 
each end, long enough to be bent in the form of a bricklayer's 
trowel, and by the wooden handles which must be put on^ 
hanging down, it will be found, that, as it is moved either 
backwards or forwards, it will always present an edge to smooth 
the coAiposiiioii, and condense it in the mould. 

The fifth is a frame (d d), fig. IS, of which the bottom and 
T 2 farthest 
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Description of farthest side are only shown, and in which frame the Sn 
maWegtbe mould, fig. 1, is placed, simply constructed* by joining two 
muffles, pieces of wood, the one as broad as /lie bottom of the mufilc 
mould, and having two narrow grooves (e e), cut in it, so tlrat 
the edges of the tin mould may be confined therein. The 
other board, being joined to this at its edge, should come up 
ao high as just to be under the edge of the mould. 

The sixth is the tool for cutting the muffles of different 
lengths (fig. 7)» and is made of a piece of wood, to the end of 
which is fixed a thin piece of brass (/), which, extending 
about one inch and a quarter beyond the top of the wood, is 
bent at right angles, and made thinner at the end, that it may 
the more conveniently cut the mufilc. Under this piece of 
wood is used another straight piece (g), with two steady pins, 
which, being shifted at the will of the workman, will cut them 
of any length. 

The seventh ia the mould for forming the bottom of the 
close muffle (fig. 8), which is made of ^mahogany or oak 
plank, about sixteen inches long, ten wide, and about three 
eighths of an inch thick ; upon this is fixed a ledge on cacti 
^ide, one inch broad, and nearly half an inch thick, and at 
each end a ledge of the same kind is placed, at such a distance 
as is best suited to the length of the bottom required. Fig. 9 
and^ 10, are circular moulds for muffle bottoms of dial plates. 
Fig. 11, a complete muffle standing on its bottom. Fig. 1^, a 
roller fur rolling the composition in the first mould. Fig. JS^ 
a tool for making small holes in the muffle. 

The usual composition for milking muffles is as follows: viz. 
two parts pipe clay and one part sand, such as i& used by the 
bricklayers, sifted, and mixed together to a proper consist- 
ence; this is very expensive, on account of the high price of 
pipe clay, which is about ten shillings the hundred weight, 
whereas I employ in my iroprove<i mode of making them the 
coarser kind of Stourbridge clay, which can be had at tbe 
glass-houses, in the ground state, for six shillings the hundred 
weight; and this 1 silt also, to separate the finer part, which 1 
employ for making other smaller articles necessary in my bu- 
4 § siness ; using only the grosser or coarser part for muffles, to 
which I add one eighth part only of pipe clay, mixing tbeiu 

well 
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^ell together with water, so as to form a mass of a pretty thick Deacrii)tion of 
consistence. The tin mould being first greased, I place it in making the 
the frame, fig. 15, sho^n under fig. 1, and having ^spread ihc mufHes. 
composition in the mould, and smoothed it with the sprcader« 
fig. 5, till the mould is quite full, the fiat pi^e of tin is then to 
be well greased, and thrust in at one end of the mould, and 
the back of the mufile is then formed by spreading the com- * 
position, hnd firmly pressing it against the part already form- 
ed. The next tiling to be done is to cut the holes in the sides 
of the mufile, which is done by pressing the semicircuUr cut- 
ter, fig. 3, into the sides thereof, while it is yet wet, and bring- 
ing the piece out entire: the tin mould must now have the 
irame, fig. 4<, put on, to keep the sides of the mufile from con- 
tracting; and being set up endwise, and a little incliivcd, it 
must be dried in the sun, until it has shrunk sufficiently to 
leave the mould, after which it must be completely dried and 
burned in the usual manner. 

The composition of the smaller implements, or muffle bot- 
toms for dial plates, for the mould figs. 9 and 10, is made of 
the finer part of the Stourbridge clay, with a small propoi> 
tion of pipe clay. 

The rings arc made from two parts of Dutch black lead 
pots powdered, and one part of pipe clay. 1 have made re- 
peated trials of English black lead, in various states, as a 
substitute for the Dutch black lead pots, but without finding 
it to answer properly. 

Should any difficulty appear in any part of my process, I 
shall be happy in attending the committees, and performing 
the whole operation before them, whenever they shall 
pleased to appoint, when the great simplicity and advantage 
will appear evident. 

I am, my Lords and Gentlemen, 

Your most obedient and respectful Servant, 

EDMUND TURRELL. 

» 

JTo. 40, Rawstorne^streetj Goiwell Road, 

April \0th, 180fi. 

To the Members of the Society of ArtI| &c. 


Certi- 
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Certificates from Messrs. J, Haynes and Son, Westmoreland 
Buildings; John Kelly, Hooper*Street, Clerkenwell ; John 
Foster, Author Street, St.Luke's; and William Foster, Author 
Street, St. Luke^s, states, that they have been in the habit of 
using Mr. TurreHJs muffles for upwards of twelve months^ 
that they arc greatly superior to any they have hitherto been 
able to procure; and that it is their opinion their durability 
may be completely attributed to his improved method of 
moulding them* 


VI. 


CoMid^rations on the State in which a Stratum ofnonconduct^ 
ing Matter must he^ when interposed between Two Surfaces 
endued with opposite Electricities: by A. Avogadrci, Cor- 
responding Member of the Academy of Sciences at Turin^* 

SECTION I. 

State of a non- ^JChOSE learned natural philosophers, who have lately 
conductor be> studied with so much success the mechanism of the forces, 
ductorenot electricities of the same or opposite kinds exert on each 

lidently exa^ other, either in conducting substances, or through noncoo- 
alned. ductors, have not paid equal attention to the facts, that may 

lead us to some knowledge of the state of the insulating 
fiubstancef through which these forces act; particularly when 
it is interposed between two electricities of opposite kinds, 
that mutually support each other by their attraction. Yet 
if such facts exist, they might lead us to consequences of 
great importance to the theory of electricity, In reality the 
circumstances 1 have just mentioned, the interposition of an 
insulating stratum between two bodies endued with opposite 
electricities, is of great extent in electrical phenomena : it 
pot only takes place with respect to substances made to ap« 
pjroach each other expressly for this purpose, and in charg- 

* Journal de Phisique, vol. LXIII, p. 450. 

*1* In this paper 1 employ the term imlaHng as synonimous wHh what 
is commonly called wMrtAsctingy or etsetrie per §e% 

ing 
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ing the Leyden phial, or a plate of a glass, which in fact is Ltyden 
nothing more than a method of bringing the two coatings 
nearer together than dbuld be done in the air : but it intro* 
duces itself generally into all the electricity of conducting A geneislcMe* 
substances, as is easy to be. observed ; for every electrified 
body is surrounded with other bodies more or less distant, on 
the surface of which, according to the established princi- 
ples, the electricity of the former body can only occasion an 
opposite electricity by acting through the intervening stra«» 
turn of air. We may truly say, therefore, that there is no 
electricity but has opposite to it the contrary electricity, with 
an intermediate insulating stratum* 

On the other hand, were we once convinced of the insula- Eiectticity not 
ting stratum io these circumstances being in a peculiar state, 
distinguishing it from a simple medium through which the gnviutioii. 
electric forces exert themselves, it is natural to suppose, 
that a more attentive examination of this state would give 
us some idea of the manner in which those forces exert 
themselves, which the labours of philosophers have hitherto 
only confirmed; but which, according to all appearance, are 
not to be ascribed to an original property inherent in the 
substances that exert them, as has been asserted with great 
probability in respect to the Newtonian attraction of matter 
in general. * 

Now reflecting on certain facts, that Symmer, Cigna, 

Beccaria, Volta, and others have established by their expe- 
riments, it has seemed to me, that we might deduce from the noncon« 
them some inferences relative to the state of the insulating 
stratum intl|ue6tion. The object of the present paper is to 
detail the ideas, which these facts have suggested to me* 

Sect. II. The fundamental experiment*, which first Fundsmtatil, 

* * The facts* aflduced in this and the foUowing section are not i8|n ; 
neither Indeed are the reflections accompanying them wholly my own. 
jEpinus, Haiiy, Volta, and others, have already given them at least in 
part, and in a form more or less resembling that in which 1 exhibit them; 
but perhaps they have not paid them sufficient attention in general. 1 
have thought it necessary, to resume this subject In a somewhat teore 
extended way, as an introduction to the ideas that constitute the princi- 
pal .object of this memoiri and which i begin to lay before the reader in 
sectioa {V. 


Facts leading 
to a knowledge 
of the state of 


presRuu 
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presents itself in this branch of electrical science/is thefoU 
conduciors lowing. When two insulating bodies, or one insulating and 
cbdrgtMl with one conducting body, the surfucesof vliiicli are endued with 
t^ikMcwiorne opposite electricities, come to be applied to each other by 
the their surfaces, the electricity of both seenis to disappear. 

longer find any signs of it, or at least if any sign of 
either kind of electricity remain, they may easily he deprived 
?«‘tro of this surplus: but then if we endeavour to separate these 

two bodies, we find, that they adhere togetiier, which proves, 
that all their electricity was not really destroyed; and if we 
overcome this resistance, and actually separate them, we 
shall find, that each of ihess bodies again exhibits sigr^s of 
that kind of electricity, which it possessed before they were 
brought together. These phenomena however are not to be 
observed in all their simplicity, except with insulating bo- 
dies of a texture sufficiently thin to be incap::ble of an elec- 
tric charge; and such as have a kin^ of cofjimunicalioii be- 


tween their surfaces, as with two ribands for instance, or 
two silk stockings, or one of these and a piece of insulated 
tin foil. 1 shall not here enter into the particulars of these 
experiments, which may be seen in Priestlc>’s History of 
' Electricity, Mr. Syiumer’s communications to the Royal 

Society, Mr. Cigna’s paper in the 3d >ol. of Miscellanies of 
the Royal Society of Turin, kc. . 

Only a purlieu- Before I introduce this fact into the examination, that 
lar case of an constitutes the principal obj^t of this paper, it may not be 
general amiss to show, that it is merely a consequence of the known 
principles of electricity, a particular case ot a law, the gene- 
rnlity of which is at present acknowledged. • 

The thinner known, that one kind of electricity is capable of be- 

the inierposrd ing SO much the more condensed on a surface in proportion 
••rongt'r ihe^ ^ proximity of another surface endued with the con- 

•opposiie elec* ti#y electricity, the attraction between the two kinds of 
tricities. electricity in this case surmounting with more advantage thq 
repulsive power, which opposes this condensation in each 
kind of electricity. It is known likewise, that for this rea- 
Leyden phial. coatings of a Leyden phial can acquire much 

greater quantities of electricity than bodies of equal surfa- 
ces electrified in t' eair; and it is a practical truth bng 
known, and depending on the same principle, that the 

pliials. 
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phiairi, panes of glass, &c., have so much the greater capa* 
n1 y lor a rharge, other circiimBtances being equal, in pro- 
(Hirtion as their thicMiess is less. 

TJiis admitted, let us suppose, that the surfaces of our Case of two 
two ribands, endued with opposite electricities, are gradu- 
ally brought nearer to each other, keeping them parallel. 

The repulsive force of each of these two. electricities will 
render ifself so mucii the more perceptible, and t ey will 
iiave so much the less tendency to be conveyed away by the 
surrounding bodies, as their distance is diminished ; because 
the attraction between the two electricities will become so 
much the gn'aler: and when at length the surfaces are 
brought into contact, the attraction having become as it 
wrvv infinite,’ these electricities will no longer tend to fly 
off, but will remain as if they did not exist with respect to 
other bodies, whatever intensity they had hefore, since this 
iiitensity was limited, and the repulsion arising from it was 
also limited. 

Tills may be exhibited in another point of view. When Charged pUta 
wo charge a plate of glass, tlie electricity produced on the 
interior face of the coating opposite that which is electiffied 
directly has no tendency to fly off, because it is perfectly re- 
tained by the attraction of the electricity of the latter coat- 
• irig; ail electricity which, acc’ording to the principles of 
Coulomb and Haity, to produce this effect must be con- 
ceived somewhat greater, than that which is produced ou 
the opposite face of the plate. The electricity of the face 
electritied directly is ou the other hand perfectly retained by 
that of the opposite face, with respect to the portion equal 
to it : and it is only its excess that has a tendency to be dis- 
sipated, and requires the resistance of the air to retain it. 

Now llaliy bus already observed, that this excess, according 
to the theory, must be so much the less, in proportion to the 
thinness of the plate; and that it would be nothing, if the 
plate were infinitely thin, or in other words nought. Nei- 
ther of the two electricities then, that compose the charge, 
would any loifger tend to fly off ; they would become insen- 
bihie. This is precisely the case of the electricities of our 
two ribands, considered as coatings of the stratum of air at 
• • . 
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first interposed between them, and which becomes nought 
by their contact. 

The two elec- There is nothing here at which we rfced be surprised^ ex- 
tncitiesnot4c> .... . , i 

Btroyecl by the cept, that the two electricities are not destroyed by the con- 

contact. tact, where nothing appears to prevent their mutual attrac- 
tion from exerting itself. But we may suppose, that this 
attraction is sufBciently satisfied by the mere contact, that 
this contact serves instead of actual communication, and 
that it neutralizes .the two electririties, as communication 
itself would do ; for it is sufficiently proved, that this does 
Dot take place, and that the two electricities still belong to 
the two faces separately, since they immediately manifest 
themselves when the two surfaces are again separated so that 
a fresh stratum of air is introduced between them. The 
resistance w'e experience in this act of separation is like- 
wise an effect of the two subsisting t'lectrici ties, the mutual 
attraction of which necessarily opposes a separation of the 
surfaces, which carries with it that of the electricities. 


Why the phe- jg perceive however why we cannot observe these 

take place be- phenomena between two conducting bcalies; for as the con- 
tweeptwocon- two surfaces can never take place accurately and 

and instantaneousily at every point, the first point of contact 
betwrbn two bodies of this kind is sufficient to destroy the 
whole electricity of the two surfaces, which still retains iti 
intensity, and is not yet neutralized by contact . The same 
thing would take place on the separation of tht^se bodies, 
even if we supposed them possessing this electricity, though 
imperceptible, in the state of contact. The retention and 
opyjarent reproduction of the electricities therefore cannot 
take place, unless one of the two bodies at least is an iiisu-* 
lator. 


the electri- 
city was sup- 
posed to be de- 
stroyed, noil' 
conductun 
were supposed 
to reproduce it 


Before I proceed farther I shall observe, that the total 
loss of intensity, which the electricities experience in the 
contact in question, has led some to imagine, that the elec- 
tricities really destroyed each other by communication : par- 
ticularly as they could not conceive what should prevent this 


•a separation, cohnnunieation from taking place : and in consequence they 
were obliged to suppose, that insulating bodies had the sin- 
gular property of resuming on separation the electricity .they 
bad deposited on coming into contact ; that they rcciaimfd 
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it as it w<^re: and hence the name of claiming electricity 
f eleetficitas vindexj^ which Beccaria gave the electricity 
thus apf)arently reproduced. The adhesion of the two sur* 
faces on their contact however had led others to presume, 
that the electricity was merely latent, and not annihilated. 

This question, which presented no clew to its elucidation, The electricity 
and which was reduced almost to a dispute about words, or 
to a diderent mode of viewing the same object, while the 
phenomenon in consideration was exfunined separately, 
solves itself now we perceive its connection with known prin- 
ciples : for it is demonstrated a priori^ that the electricity in 
this case must lose its intensity, and become imperceptible, 
though it is not really destroyed: We may express this 
state by the. term of quiescent electricity ^ or electricity at 
rest. 

Sect. III. Let us now pursue the inquiry. I have said. When the in. 
that it is only with jnsulating substances of a thin texture 
we can observe the phenomena of which I have spoken in thick iheiihe. 
411 their simplicity. It is easy to conceive with respect to 
compact bodies capable of being carged with electricity, as 
for instance two plates of glass, that the depeiidance, which 
the electricity of one of the faces has or may have on the 
electricity of the face opposite to it, with which it fbrms or 
may form the electric charge of the plate, must necessarily 
render more complex the phenomena relative to the state of 
rest, and to the revivification of the electricity of the faces, 
that are brought into contact or separated. 1 shall not en« 

^ ter here into the details the subject would require. Though 
several natural philosophers have already engaged in re- 
searches of this kind, much remains to he done, to illustrate 
it completely*. Nothing more, is necessary for my purpose 

here, 

*The first experimente on quieicent electricity, and its revivification in f TUtnry of 
compact bodies, were made by the Jesuits of Pekin, and communicated the experi- 
to the Academy of Petersburg in 1755. These gave occasion to a paper ^I'l' 

by iEpinus in the 7th vol. of the New Transactions of that Academy. 

Symmer treated the same subject in his fourth paper, rfad to the koynl 
Society in 1759. Lastly Becc&ria entered ^nto it very largely in his book 
entitled Observation's atque Expenmenta, quibus Electricitas vindex 
late eonstitttiturj and ezpikatur. T urin, 1769. The reader may likewise 
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bere^ than to relatf the simplest case. Let us soppoBe* that, 
after having charged two plates of glass, those faces are 
brought into contact, which are chargc^l with opposite elec* 
tricities, being previously divested of their coating : and a 
communication between their exterior coatings is then esta- 
blished ; in other words, that the two plates thus joined are 
discharged as if they were a single plate. The plates thus 
joined will no longer give any sign of electricity, *and the 
two exterior electricities are destroyed by this communica- 
tion, as if there were no others. As to the interior electri- 
cities, it seems at the first view, that they must have been 
annihilated at the sa'me time by theif mutual communica- 
tion, .the dependence of each on one of the electricitiw of 
the exterior faces having ceased. But this is not the case.* 
these two electricities being in contact must merely neutra- 
lise each other, according to the principles of quiescent elec- 
tricities, by this contact, as soon as the .anterior electricities, 
having destroyed each other, cease to maintain them sepa- 
rately, They become imperceptible in consequence of this 
neutralization only, and ought consequently to op|>ose each 
other libe those of the ribands mentioned above, when we 
separate the plates again. And this is what experience in 
fact demonstrates : for, if we attempt to separate the two 
plates after having discl>iirged them together, we find a re- 
sistence as much superior to that displayed by insulating bo- 
dies of a thin texture under similar cireumatances, as the 
electricities that concurred to form the charge of the two 
.plates, and which are here converted into quiescent electric 
cities to be revivified by separation, are superior to these that 
could be imparted to the bodies of a thin texture. And if 
we overcome this resistance, and actually separate the two 
plates, the two electricities of the interior faces will resume 
their intensity, and their tendency to decompose the natu- 
ral electric state of the surrounding bodies, and in particular 
of the interior face of the coatings with which the exterior 
surfaces of the two plates are covered :» whence it follows 

from the known principles, that the exterior faces of these 

• • 

see what he says on the subject in his Electricisme artifitiale. The theory 
Volta has given of bis elcctrophorus and condenser likewise regards the 
same subject. I shall have occasion to notice these hereafter. 

coatings 
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coating^ will give signs of an electricity of the same kind at 
that of the interior face corresponding to each plate« 

The phenomena exhibited by a compact, charged, insu- 
lating plate, one of tlie uncoated faces of which is brought elect tided 
into contact with a conducting body,%epend on the same nonconductor 
principles; but they would also require a minute detail to be contact with a 
treated fully. To this class of phenomena belong the well conductor, 
known effects of. Volta's electrophorus: and the same gen- Tin* electro- 
tleimin has freed them to a certain degree from the compli- jiyutler/ *^ 
cation respecting the charge of the insulating body, in his 
semiconducting plate doubler, the effect of which appears to 
me, to belong essentially to the phenomenon of quiescent 
and revivified electricity, exhibited between a perfectly con- 
ducting substance, and a substance of sufficient conducting 
power to exhibit this phenomenon in its simplicity, as inca- 
pable of being charged, and yet so bad a conductor as to af- 
ford a charge; iqliile, as we have seen, it cannot take place 
Tjetween two perfectly conducting bodies. But I cannot 
here enter into the particulars^ on which the theory of these 
two instruments depend. 1 shall only say, that what Volta • 
himself, and since Haity, have said of it, appears to me es- 
s^tially to require the principles in question ; but as this 
theory could not be completely developed by these gentle- 
men, because they had no farther object than to explain the 
effects of these instruments, they have not generalized it 
sufficiently. In the course of this paper however, I shall 
have occasion to touch on some points relating to this sub- 
ject. 

Sect. IV. Let us now return to the point in question, ClnrircH norl- 
and apply what has been said of the particular case of the 
two plates, at which we had stopped, to the inquiry we bad 
in view respecting the state of a charged insulating stra- 
tum, or that interposed between the opposite electricities. 

For this we want only one more fact,which is equally well es- Two plates 
tablished. It is that if, after having charged the pair of plates 
joined together by their uncoated faces, as if they were n “•s 

single one, they be discharged in the usual way, and we a*fter- 
ward endeavour to separate the^two plates, we observe the appearances, 
ph^omena of the revivification of the electricities, similacto 
those obtained from two plates charged separately, afterward ^ 

joined 
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jAlned togctlier by those faces that have opposite electrici^ 
lies, and discharged in this state as have already said* 
This proves, that in the combination of two insulating 
plates, thus forming but one body, each of the plates takes 
its own charge ; that if to say, there is formed on the lower 
face of the upper plate an electricity opposite to that com- 
municated to its upper face; that in like manner an electri- 
city is formed on the upper face of the lower plate of the 
same kind as .that communicated to the upper plate ; and 
lastly on the lower surtace of the lower plate an electricity 
opposite to this : and thus the lastmentioned electricity does 
not correspond directly to the opposite electricity of the up- 
per face of the upper plate, but depends on it only through 
the medium of the intervening electricities of the two inte- 
rior faces that are in contact# In fact, since the two plates 
when separated after their discharge exhibit the same elec- 
tVicities, whether they be charged together or separately, 
they must be in the same state after the discharge in both 
cases: but this supposes likewise the same modification in 
* the charged state, since the discharge is made precisely in 
the same manner, and with the same phenomena, in both 
Thosamewith c®8es. It is unquestionably the same, when more than t^ 
any iiuuiberof plates are thus combined; each of them must undergo the 
plaich. . same modification as if it- had been charged separately, for 
the number makes no difference here. 

Otic solid plate Now as any compact plate may be conceived to bo divided 

thereiore luay many strata as there are elementary molecules in its 

be consKh'reo ^ i , 

as a number of thickness, all these strata must be considered, when the pluttf 

is charged, as having each its particular charge, so that the 
face of one, which is charged with either kind of electricity, 
is successively in contact with that of another, which is 
charged with the opposite electricity : for as to the efiect in 
question it can make no did'erence, whether the strata be 
simply in contact or adhere together, since in both cases 
they form but one continuous substance. 

Thi'? the gene- The following is the idea therefore that faefs have led ut 
lal priuciple. to form of every insulating stratum charged with electridty, 
or, which comes to the sam# thing, taken between two op- 
posite electricities : It ought to be conceived of as formed 
of fm bfiuite number of strata, all which, however thin they 

Rre« 
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are, exhibit on their opposite sur&ces electricities of oppo* 
site kinds, as well as the assemblage resulting from them. 

Coulomb and Hiluy have been led to an analogous re- Ccu^omb and 
suit in their inquiries concerning magnetism, and the electri- if 
city of the tourmaline, but they had not«xtended this idea to titiin and tl^ 
every charged insulating stratum. It appears however, that ui^Jourma- 
the modification of the heated tourmaline is not even a par- line, 
ticular c^se of the general principle we have just admitted: 
that this btone is not then simply a charged insulating body, 
or a body interposed between two contrary electricities ; but 
exhibits on its surface a modification of electricity, which is 
perhaps more analogous to the state of a conducting body, 
the natural electricity pf w'hich is decomposed. But this is 
foreign to our purpose. 

The addition that has just been made to our ideas respect- 
mg electricity obliges uS to a small modification of our no- tion ot icrui<i. 
ineiiclature likewise. Hitherto we have considered an elec- 
tricity, which is on the surface that serves to limit two differ- 
ent bodies, as belonging to the surface of either indiscritnir 
iiately. Thus the electricity that is between the interior 
surface of a coating, and the surface of a plate of glass to 
which the coating is applied, might equally be called flie 
electricity of the coating, or the electricity of the face of the 
plate. Y et this electricity may have a different relation to 
these two surfaces : one may be that of a body, through which 
the electricity in question supports itself by its attraction for 
another electricity of the opposite kind, and in the thickness 
of which it consequently occasions the peculiar modification 
we have established : while the other of these surfaces may 
be nothing but the mechanical support as it were of the seme 
electricity, or belong to a body'', through wliich it does not 
exert the particular action abovementiuued. This is pre- 
cisely the difference between the surface of a plate of glass 
mid that of its coating, or more generally between the sur- 
face of the air that surrouinh an electrified conducting body 
and the surface of that body: for we see clearly, that a con- 
ducting body cannot have two electricities of a different 
^Lind on its surface separated by its thickness alone. It is 
improper therefore, to give the same name to these two dif- 
ferent conditions. To distinguish them without deviating 
• more 
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more than is necessary from established custom, 1 shall say, 
that a body is ehetrifiedt or endued or animated with electri** 
city, when )he electricity renmi ns on tlfin siirihce without oc- 
casioning in the body to which it belongs the moditication I 
have spoken of, whether the body be a conductor or an insu- 
latof ; and with respect to the surface of the body that un- 
dergoes this modification, I shall merely say, that the elec- 
tricity is applied to it, which can only take place Cor an in- 
Chavged plate sulating body. Thus in a cliargcd plate of glass it is the 
coatings that I consider as electrified; but the electricity of 
•the interior face of each coating is applied to the face it 
coats. It may happen, that an electricity at the limits of 
two bodies may affect these bodies equally with the modifi- 
cation in (juestion; and then this electricity may be consi- 
dered at once with res|>cctto each of these bodies as belong- 
ing to tlieir contiguous faces, or apj^ied to them. 

The name of electric charge will continue to indicate, as 
it bus hitherto dune, the state of an insulating stratum iiiter- 
{>osed between two electricities of opposite kinds, namely, 
that to the opfKJsite faces of which these electricities areaj>- 
plied, a state which is the subject of the present paper. 

What takes Sect. V. The facts, that have led us to form an idea of 
|ilncc in the the electrical charge, necessarily give us likewise more accii- 
discliaige. . ideas of what passes in discharging a charged insulating 

body. It is clear from what we have seen to take place, in 
the two plates of glass united, that the discharge only obli- 
ges the opposite electricities, which supported each other al- 
ternately through each of the strata into whicli the insulating 
body might be conceived to be divided, to become ihe elco- 
trici/ies of the faces of these slratay to Avhich they were re- 
spectively applied before the discharge, and to rest against 
each other in pairs in a state of perfect repose ; namely, that . 
of each face against that of the contiguous face of the next 
stratum ; so that, instead of an infinite number of chargtd 
but very thin strata, the result is an infinite number of 
The extreme P”**® electricities neutralized by contact, 
electricities do What has been said in speaking of two plates might lead' 
mh ^her by suppose, that this transformation, this different arrange- 

the commuiii- ment of electricities by pairs, was the consequence of the 
extreme electricities of the whole stratum, that is to say, the 

two* 
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‘ two electricities of the interior faces of its coatings* mu tuaUf 
destroying each other by communication : but this is not 
quite accurate. In fdct experience teaches us* that thei*e is 
a revivification of electricity even between one of the faces of 
a plate and its coating, when we come to take it off after 
having successively charged and discharged it. Even the El®ctrophoruf. 
fundamental property of the electrophorus of Volta is con- 
nected with this phenomenon, if we consider the electricity 
imprinted on the plate as occasioning a charge there, which 
is true at least with respect to one part of this electricity? 
and the disk as a coating, by means of which we destroy 
this charge in touching it before lifting it up. By this se- 
paration the coating or. disk is made to exhibit an electricity 
of the opposite kind to that which it had when it was in con- 
tact with the charged insulating plate ; and on tiie contrary 
the face of the plate exhibits the same kind of electricity, as 
the coating had before the discharge, and which then conse- 
quently was only applied to this face. It is clear from this, 
that the discharge has not actually taken away the electri- 
city, that was applied to this face ; and occasioned the charge 
of the plate ; and that it has done nothing more than oblige 
it, from electricity of the coating, which it was before, to 
become electricity of the face of the insulating body, and in 
this quality rest itself against another contrary clectriciti^ 
which was formed by the discharge of the interior surface of 
the coating : in the same manner as that of the other strata* 
which we conceive in the insulating body, rests after the dis- 
charge on the electricity that was applied to the fiif‘e ot* the 
contiguous stratum, and becomes the electricity of tlnsface. 

It is the same with the opposite coating. It is then by the In the di<;- 
mntual decomposition of t(ie natural electrical state, tp 
which the two coatihgs are reduced by the transportation of l ach side u 
their preceding electricities to the faces of the instilattng 

that the discharge .is made: to form these two new ofh errand thus 
electricities, which become quiescent, and are necessary to renders it qui- 
pioce in the same state all the other electricities of the insu- 
lating stratum ; these two electricities of opposite kindf, 
which each of the two coatings Requires at the expense <#f 
the nhtural state of the other ; is the end of that tranSport- 
natfon df the <flaid, which occasions the shock; and not to 
VoL. XXI.— Dec. 1808. ^ U destroy 
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destroy tlie existing electricities by a communication be- 
tween them. 

Thus, if the preceding consideratiori's have already shown 
us, that the discharge does not really destroy all electricity 
in insulating bodies once charged, hut merely changes per- 
ceptible electricities into quiescent, a result that may appear 
singular, the' last reflections that have been made led us to 
a. result still less expected, namely, that the discharge in- 
creases the number of the'^e electricities by two, to render 
them all imperceptible. 

Sect. VI. It remains now to inquire, bow far these new 
ideas of electric^al charges and discharges,. or of the moditi- 
cation assumed by an insulating stratum interposed between 
two electricities of opposite kinds, may facilitate our inves- 
tigation of the mode in which electricity acts : but this in- 
quiry, which demands farthen: preliminary reflections on 
other points of electrical science, may form the subject of 
future communications. 


VII. 

Account of dn Experiment in which Potash calcined with 
Charcoal took Fire on the Addition of fVateri and Ammo- 
' niacal Gas was produced. In a Letter from James Wood- 
HOUSE, VniversUy of Philadelphia^ 

To the Editor of the Philosophical Journal. 

« 

SIR, Philadelphia^ Sept. 15th, 1808; 

Having been engaged in the analysis of soot, I ex^ 
posed half a. pound of this substance in powder, mixed with 
two ounces of pearlash, in a covered crucible, to the intense 
heat of an air furnace, far two hours* 

When the mixture became cold, it was emptied upon 
a plate, and a smalt quantity of cold water poured upon 
it, when it immediately caught fire. Expecting there 
was a decomposition of water, I placed my nose over the 
mixture, in order to smell the hidrogen gas, which 1 sup« 
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po^(^d would be thrown off, but was astonished tO'fiud a dis* 
CMi^a^ement of aumioniacal ^s. 

The experiment was repeated with common charcoal, with 
exactly the same result. 

Azote is or»e of the component parts of ammonia. Now, 
as this base is not coiitained*in either potash, water, -or char- 
coal, whence did it arise, to form the ammoniacal gas.^ 

Is it one of the com])oueut parts of potash? or is this sub- 
stance a triple compound, formed'of oxigen, azote, and the 
peculiar metal, which Professor Davy has di8CO\'ered ? 

Nascent hidrogen sometimes combines with the azotic por- 
tion of atmospheric air, and fonns ammoniacal gas; b'ht 
this is not the case in my experiment, for, if the fire of the 
mixture of charcoal and potash be extinguished by water, 
and it is then immediately pla<‘ed under a bell glass contain- 
ing atmospheric air, the oxigenous part will be absorbed,' 
and the azotic air, will be left behind. 

No carbonic acid will be formed. 

I am, Sir, 

Y our humble serraut, 

JAMES WOODIIOUSE. 
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VJII. 

On the Advantages of employing Coal Gas for Lighting small 
Manufactories^ and other Purposes. In a Letter from 
Mr. B. Cook. 

To Mr. NICHOLSON, 

SIR, 

I Have taken the liberty, from reading in your Journal for 
September, the paper of Mr.Murdock on the gas bght, to ad- beneficial to 
dress the few following remarks to you. The more the advan- 
tage arising from the use of gas is clearly stated, the more Hght 

nerally and simply it is explained, to induce manu&cturers 
and others to make use of it, 1 think the 1|^tter ; especially 
i|ow, through the present rupture with Russia and. the other 
U 2 Dorthera 
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northern powers, the want of importation of tallow has in- 
creased to a very considerable height ftlie price of candles, 
soap, &c. The rise of price in candles has of course 
been the occasion of an equal rise in oil, as lamps are sub- 
stituted in the pla< e of candles,^ 

This country pniduces a vast quantity of coal, in almost 
every part where it is properly sought for, and if the gas 
light was generally inlroducc-d into the greatest part of the 
large, the middling, and even the smaller sized manufacto- 
ries, a natural consequence would be, that coal would be 
consumed ill much greater quantities. It might raise the 
price, but it certainly would be a stimulus to men of landed 
property, to seek for it, w'here to the present it has been sup- 
posed a stranger. It would therefore, if demand was so 
much the greater, be found I am sure in greater quantities 
than at the present, as miners would be induced to seek it 
every where. In times like the present, when we are in great 
measure hindered from exporting it, it would he an advan- 
tage if we could consume it all ; and in fact at all times, if 
the whole of the coal produced in this country could be 
consumed, it would suyuM'^ede this anxiety for expon-tation, 
especially if it brought a little higher jinee. 

In your remarks on the paper, yon seem to think, that, 
was the gas used gcneially in lighting the streets, and add 
to it, if generally used in niHiiu factories also, the great 
quantities of conk produri'd would he so much more than 
the demand for it, that it would sell much lower than the 
present market price. This would certainly be the case, 
unless coak could be introduced into mare general use than 
it is at present. Hut fr<nn experience 1 lind, that a fire 
made of coak will last inucdi longer than Oiio made of coal; 
for, the gas being extracted, it loses that degree of inflam- 
loatipn, which, at the time it blazes, coiisuuies the coal very 
fast; especially if it is good coal, whi<di contains a large 
quantity of gas. W hen 1 speak of eqak used in the place 
of coal as an advantage, it is in stoves in warehouses and 
shops where stoves are in more geiieral use than fire-places. 
These having a quick ilraiight, the coal, especially as- 1 said 
before, if good,\oou flares away ; but if coak is used, that 
inflammatory principle being taken away, it gloyrs, casts out 

a great 
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a great heat, and lasts much longer. 1 may say two fires of Coak bums 
coak will last longer than three made of coal, so that I do 
think that coak, bought at its present price, is equally as 
cheap, if not cheaper, than coal. Therefore manufactories It would put 
would experience no difficulty from the increase of coak, as 
each manufacturer would bum his own coak : it would be hence au ad- 
only the coak produced from lighting the streets, that would 
be required to be sent to market, and that only in the win- 
ter quarter; and if no coak w'as made at the coak works, 
and in fact, the demand on those works would in a great 
measure be at an end, they would be forced to bring their 
coals to market. • 

I do not think then the coak made w ould be so much above The coak 

the demand, for it is only in large manufat'turing towns, whore . 

, \ y ^ exceed 

coaks are used in quantities; and in those towns, it they use ihc dumaud, 

the gas, they will make pcM'haps as mucl^coak as they may 
want on the spot; they will therefore save all the expense of 
the carriage of the coak from the works where it is made. 

Besides, were they to sell it, they could afford it much 
lower on that account; for, when the coak is made at the 
works, the gas is all lost, beside the expense attending the 
making, and the carriage of it to market. It might there- 
fore, if the streets were to he lighted by it, be afforded at a 
lower price, if it w'as found that more was made than could 
be used iu the regular way, to people who would burn it in 
their stoves. It would certainly make a reduction in the pro- and therefore 
fits calculated to arise by lighting the streets, if it was sold 
at a lower price; but this I do not think would be the case, lowered, 
as the demand, especially in times of good trade, is always 
great. 

From the tar 1 conceive a spirit might be made, as a 
substitute for the tar spirit brought from Russia, &c., that be ma- 
would be of vast importance to a great number of manu- 
facturers, jespecially japanners, &c., that article having imported, 
advanced from perhaps three shillings or three shillings and 
sixpence to twenty shillings per gallon since the stoppage of 
tra^ from the north. If this end could be attained, the*tar 
would dways be a source of considerable profit, and make 
us itidependant on any other country for a supply of that 
article. 

Tbo 
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Advantage* of The general use of gas would give us several great advanr 
jieral*use^of**" tages: first it would prevent the great demand for tallow ; 
gas. and candles would never be so expensive as at the present : 

secondly it would in part take the place of oil ; and thirdly 
it would render soap low'er, as the fat used for candles, might 
be employed for soap making, saying nothing about the 
Vse of coal tar. possibility of making spirits from the tar. Besides, if this 
could not be done, the tar is a very excellent coating for all 
out-door work, such as gates, fencing, and paling; as well 
as for boat builders and shipwrights, it being a certain pre-^ 
servative from the w'orm or the rot in wood ex])osed to the 
air, or lying in the water; by coating the articles oiice in two 
years well with it. It is infinitely better than the common 
paint used now: besides if the thing was general, and such 


Utility of the 
coal gas to 
femall manu' 
ficturers. 


Apparatof on 
a imall si ale 
Aesaribod. 


(juantities of tar were made as would be the case, I should 
auppose government would recommend its use in the dock 
yards in order to encourage its consumption in preference to 
that imported; for it is without doubt superior both as a 
preventive of decay, and a preservative from the worm in 
ships* bottoms. 

All these advantages we have within ourselves, in that ar- 
ticle which abounds in such plenty all over this island— -coal. 

1 now proceed to state the benefit 1 have derived from the 
use of the gas in my small manufactory, in order that small 
tradesmen may make a comparison themselves, and see what 
ail advantage they may derive from its use. Mr. Murdock’s 
paper is on the great scale, therefore far above the calcula- 
tion of the simple mechanic ; and it is to the great number 
of these that the thing ought to be made clear. To them a 
email saving of ten pounds per annum is of as great conse- 
quence as to the wealthy their thousands. 

My apparatus is simply a small cast iron pot of about 
eight gallons, with a cast iron cover, which I lute to it with 
sand. Into this pot I put my coal. I pass the gas through 
water into the gasometer, or reservoir, which holds about 


fopr hundred gallons ; and by means of old gun barrels con- 
vey it all round my shops. Now from twenty or twenty-five 
pounds of coal 1 make perhaps six hundred gallons of gas; 
For when my reservoir is full, we are forced to burn away the 
ovfirplus in waste, unless we have work to use it as it is made. 

But 
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Blit in general we on making and using it, so that I can- Calruintion of* 
not tell to fifty or onejiundred gallons : and in fact a great 
deal depends on the coal, some coals making much more tliaii 
others. These twenty-five pounds of coal put into the retort, 
and say twenty-five pounds more to heat tfie retort, which is 
more than it does take one time with another, but 1 am wil- 
ling to say the utmost, are worth fourpence per day. From 
this fourpence we burn eighteen or twenty lights during the 
winter season. The candles we used were six to the pound, 
which pn an average one time with another w*ould be about 
twopence each, though now nearly twopence halfpenny. Say 
eighteen candles at twopence each are three sliilliiigs a day, 
or eighteen shillings a week ; and that each man burnt his 
candle for twenty weeks only in the year, though for the 
ty inter quarter he in general has burnt two instead of one^ 
loaking the annual amount eighteen pounds. 

Besides, my yearly expense in oil and cotton for solder- uiiiuy of the 
irig was full ^30, which is entirely saved, as I now do all ga*? tor soldtr- 
uiy soldering by the gas flume only. My trade is that of a 
manufacturer of toy*!, in metal and gold. Now in all hub* 
tow soldering, all the plated articles, in fact all trades in 
whi(!h the blowpipe is used with oil and cotton, the gas 
flame will be found much superior, both as to quickness, and 
neatness in the work ; for the flame is sharper, and is con- 
stantly ready fur use, while with oil and cotton the workman 
is always forced to wait for his lamp getting up ; that is, 
until it is sufficiently on fire to dp his work. Thus a great 
qqantity of qil is always burnt aw^ay useless ; but with thp 
gas, the moment the stop cock is turned, the lamp is ready, 
and not a moment is lost. 

You see my weekly expenditure in coal does not exceed Expenditure 
two shillings ; and if I allow five shillings a w^eek to a man, for fai. 
to employ part of his time to attend and make the gas, the 
expense will then be seven shillings. The yearly expense, 
if I take it at the same the yhole year (although for twenty- 
five or thirty weeks in the year none will be required as 
candles) will only amount to ^18 4i. 1 have, I know^ in 
the instance of* candles, much underrated the expense, as 
also in oil. 1 have also estimated the expense in coal, &c., 
j^uite high enough ; and the coak 1 find equally as ch^p to. 

bunn 
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burn in my small stoves in the shops as coal ; so that I io 
not overrate this, when I say £2 105.* for it. The expense 
of putting up my apparatus was about £50 ; but not know- 
ing the cheapest and readiest methods to go about it, it cost 
me more than it ought by £J5. I will say ^40, for which 
in my statement at the conclusion I shall allow interest. 
Mvantageous Jf erected on a smaller scale, the saving to the manufoc- 
ler scale. turer is equally as great ; for the poor man, who lights only 
six candles, or uses one lamp, if the apparatus is put up 
in the cheapest way, will find it cost him only cClO or £l2 ; 
which he will nearly if not quite save the first year. And if 
the pipes are made* of old gun barrels, as mine are, and* 
once a year, or once in two years, are coated over' with the 
tar to keep them from rusting* they will last half a cen- 
tury. The burst or waste barrels, that used to be sold for 
old iron, would then produce a better price to the gun 
makers; and the pipes would be better and more durable, 
than if made of more slight materials. 

The profit un- .You see 1 have reckoned the five shillings per week for 
derrated. whole year, as also the same expense for coal 

for the whole year, of course that is reckoning more than I 
ought by nearly a fourth ; but where soldering with the 
blowpipe is necessary, gas will be wanting, although in 
smaller quantities, in summer as well as winter, and J am 
* desirous of overrating the expense, rather than otherwise, for 
fear of any accident in a retort being melted, &c. 

Now I do think, the more generally this is made known, 
that the industrious tradesman may derive from it the benefit 
he ought, the benefit nature has so bountifully supplied this 
nation with, the better: especially when candles and oil are 
risen to so great a price, which is a very great drawback on 
his profits and industry. • 

If you can extract any thing from the above imperfect de- 
scription, that may be of any use, and put it into a shape, so 
as to make it worth inserting in your Journal, I should be 
gla^. You see what my object is : to show to the middling 
man as well as the great ope, that a considerable saving and 
advantage may be derived.from the use of in his manu- 
factory. 1 have said nothing about the greater safety there 
is in its use than in that of candles ; there being ho danger 

t0| 
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to be dreaded from snuffs and sparks : a circumstance from 
which 1 should think ^the Insurance Offices would bi great 
advocates for its introduction also. 

I will also, if you think proper, send you a plain descrip- Drawing and 

tion of a small apparatus sufficiently and easily explained, «lescripiu)n of 
I » « 11 • I • r* 1 1 • apparatus 

that shan enable any man to put it up himseu ; tor the thing promised. 

is so simple, that with a f(‘w plain drawings and explanations 
almost any man of common abilities may do it. It is often 
the case, that things of great advantage and use to the com- 
munity at large are kept back and as secret as possible by 
individuals, who have had the good fortune to derive much 
ad\ autage from tliern : but if anything useful can be intro- 
duced for the benetit of mankind, that man is deserving of 
tlianks, who Uses the best means nature has bestowed upon 
him to disseminate its usefulness aboad. 


Dr. 

Yearly expense in 

coals and man 1 S 4 
Interest on Forty 

Pounds ^2 0 

Profits per j ear. . 30 6 

i:50 10 


Cr. 

Twenty weeks at eigh- 
teen shillings per week 

for candles 0 

Oil and cotton for lamps . 30 0 
Coaks worth 2 10 


£50 10 


I reckon nothing for the tar, setting it against any little 
loss or accidents. 

I am. Sir, 

Your humble servant, , 

Caroline Street, B. COOK, n 

Birmingham, Nov. 22</, 1806. 

REPLY. 

I Shall with great pleasure receive and attend to the draw- . 
ing and description oflered by Mr. Cook, whose clear ‘de- 
scriptions of matters of fact possess a value, which needs not 
the uddition of my suffrage to recommeud them* 

•W, N* 

IX. 
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Extract from a Letter to J. C. DelametheNie, on Volcanu 
Substaficesy by Lewis Cordier, Mine Engineer*. 


Work on vol- iL Have again visited the mountains pf Auvergne, and havp 
«anic fjjjitjht‘d certain observations and experiments, which will* 

^ enable me to prebent the public with a work on different 

volcanic productions, The following are some of their re- 
sults. 


Titanium in All the ferruginous sands of volcanops capable of be- 

ToJeame sands attracted by the magnet are composed of* oxide of irpu, 
and oxide of titaniumt- 

andmostlavas. «« The major part of lavas contain a perceptible portion 
of oxide of titanium. 


Granitoid 

lavas. 


Niimmit of 
Mcisner. 


Frobably 

eaiiic. 


“ The porous or massive granitoid lavas of the extinct 
volcanoes in the exterior of France arc coni[)Oscd of feld- 
spar, pyroxene, and titanized iron.” On coinjiaring them 
with the green granitello which is found on the sumniit of 
Meisner in Germany, and which Werner pb.ices in the first 
rank of those ro<*ks that he calls secondary greenstone, they 
appear to be 'perfectly similar. . It is no doubt difficult to 
conceive, how all the authors who have w ritten on the graiii- 
tello of Meisner could deceive themselves res])ecting its 
composition : and such a mistake is so much the more sur- 
prising as this rock has given rise to various commentaries. 
It is certain however, that it is nut formed of feldspar and 
• amphibole, as has hitherto been supposed, bpt of feldspar, 
pyroxene, and titanized iron, which are very diftereitt. This 
discovery adds fresh weight to the opinion advanced by Mr. 
Voigt and several GerVnan mineralogists respecting the 
vok Meisner. It is extremely probable, that the summit of this 
mountain is in reality a fragment of volcanic strata. 


* Journal de Physique, 'vol. LXIII, p. 235. 


•f We must except those sands howev^, the base of which is specular 
iron ore 3 but these are extremely rare. 
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Letter to J. C. Delametuerie 07 i some Granatoid Lavast 
by J. P. D’Aubuisdom** 

I Have mid with much pleasure in your number For Sep- gjanf. 
tember last the letter of Mr. Cordier, in which this mineral- toid lavas com* 
ogist coniiuunieittes to you the principal results of his ob- 
serrations and experiments on volcanic products*. I'o his blende, 
third assertion, “ the porous or massive granitoid lavas of 
the extinct volcanoes in the interior of France are composed 
of feldspar, pyroxene (augite), and titanized iron,’* 1 can 
add, “ some of the lavas too* are composed of ainphibole 
and feldspar.’' 

Thave in my possession a specimen of lava from Cantal, 
which is composed of, 1st, amphibole in long crystals, very CantH 
black, perfectly laminar, and exhibiting in the most distinct 
manner the two directions of the laminae, cutting each other 
at an angle of about 124®, which, as is well known is the 
distinguishing characteristic of the amyihihole : 2dly, feld- 
spar in crystals of a vitreous aspect, like that of almost all 
volcanic products : 3dly, a blat.-kish gray matter perforated 
with numerous small pores. This matter predominates in 
the mass; yet in some places the amphibole is more abun- 
dant. This lava is a true secondary greenstone; that « to 
say, one of tliose found in the secondary trapformatiou, and «ione. 
which are composed chiefly of amphibole and feldspar. 

If the ci^^stals that constitute the lava of which I speak Pa^srs into x 
diminished in size so as to be no longer distinguishable by basalt com))o- 
the eye, and the whole ultimately formed a homogeneous mentor/niolT 
mass, which ceilainly happens in various parts of the stream culc. 
from which the specimen I possess was broken off, the result 
would be a compact black rock, a real basaltes, composed 
only of the elements of amphibole and feldspar, the same 
greenstone but in a compact state : it would be to it nearly 
the same as <x>mpact limestone is to granular. 

^ Journal de Physiqus, voU LXlll, p. 885. 

f See fhe preceding article. 


The 



SOO EXAMINATION OT A CALCAREOUS STONF. 

Granitoid of The examination of various greenstones of tlie basaltic 
Meisner. mountaius of Germaiiy, of the granitoid of mount Meisner 
among others, h^id formerly led me to a similar conclusion, 

. and 1 perceive with satisfaction, that certain greenstones of 

Cantal indicate a similar formation. This however does not 
prove, that there are no basaltes composed of the elements of 
feldspar and augite confusedly united, much in the same 
manner as we see certain porphyries with base of })etrosilex 
ore nothing but compact sienites, or foianed of feldspar and 
amphibole; while others are compact granites, or formed of 
the elements of feldspar, quartz, and mica. 

Augite former- The author of the letter finds it difficult to conceive, how 

those, who have written on mount Meisner, should have 
bole. been deceived respecting its composition, l.will show how 

we may readily account for this. Formerly tlfo aiigitt* was 
considered merely as a* variety of amphibole (hornblende), 
. Werner was the first, at least in Germany, who distinguished 
these two substances, which in many respects resemble euch 
other; but he did not distinguish ‘them till after he had 
written on mount Meisner, and said, tliat the granitoid on 
* the summit of that mountain was com[)oscd of felds[)ar and 
amphibole. Authors have since repeated this assertion, and 
continued to give the name of amphibole to what is in reality 
augite. 1 have pointed out a mistake of this kind some 
years ago; and I have lately mentioned, that part of what 
some persons, myself among others, had taken for am phi- 
bole, in mount Meisner, was partly feldspar coloured green, 
and partly augite ; but I did not go so far as to assert, that 
tliis rock contains no amphibole. 


XL 

An Examination of a Stone of the Calcareous ■ Species called 
“ Thunder Pick.^^ By Mr. J. Acton, of Ipswich. Com- 
municated by the Author. 


Common 
stones too 
much Dcglect- 


A HE great eagerness, with which newly discovered and 
rare minerals have been sought after by men of science in 
order to their analysis; has occasioned the more comnum ones 
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to be in some measure neglected ; so that it is not unusual 
for persons, who understand the composition of the diamond 
or other valuable gems, to walk in their iields, and pick up 
many stones, the nature and use of which they are unac- 
quainted with, though ])f'ihaps in a friable state composing 
considerable part of the soil of which they are the proprie- 
tors. And I believe in cases wh(a*e the more common mine- Evrn iho<;efhai 
rals have formerly undergone cxaiuinution, s\^ch is the pre- fo/meJiy 
sent improved state of chemistry, and the consequent greater ahouKl bt t x »- 
number and purity of tests and reagents, that it will scarcely 
be deemed superfluous, to subject them to fresh investiga- 
tion ; particulaily if it be done with an ardent \icw to iuqui- 
quiry, and with diligent care and attention to the n*'‘ults. 

Influenced by these consiilcrations, I have venltnvd upon Thimdo pi^k 
an analysis of a stone of the calearooiis specie;, frequently 
met with in this country, aiul called by the common people 
thunder pick, from the siqiposilion of its falling from the 
clouds in storms of thunder and lightning. !t occurs in 
crystals i\eighirig from 10 to 1000 grains, of a conic shape, Crjstat«, 
with a cavity at the hast* extending about a foiiith part 
down the centre of the cry<^tal. Its cobur varies from gray, Coluu-. 
brow’ll, brownish red, to almost binrk, semitransparent, 

?rhe nearer they approach to the red colour, the greater is 
their transparency. 1 cannot find they abound m any par- l»ein ully soh 
ticular place, but are generally discovered solitary by the 
husbandmen Avhen at plough, or turning up lb(» eartli by 
ditching or otherwise. When scratched with a kmfe it ■■»as Smell, 
a strong alliaceous or urinou> smell. Its cross fractun* is Fractim*. 
fibrous, with the striae diverging nearly as from a common 
centre. Its lohgitudinal fracture is glitteiing, with tliestviie 
parallel. It is moderately hard, and of the specific gravity 5?pec. gravity, 
of 2-6C3. 

а. When heated upon charcoal before the lilow'-pipe, its Iniusible 
colour disappears, but it isanfusible. 

б. With phosphate of soda it is diflicultly soluble and Fusible with 

fuses into an enamelled bead. pbn piuu- of 

c. With borate of soda it dis&olves more readily, and fuses with boiax, 
into a semitranslucid white globule. 

d. With caustic soda I could only partially fuse it into a and paouilj 
white enamel. 
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Action of Seat Exp, 1. A.- One hundred grains of thunder-pick in conrse 
•uu. fragments exposed in a platina crucible two hours and m 

half to a moderate heat lost only four grains, but after- 
wards exposed to a much higher temperature for an hour 
lost 4^2'<)0 grains. . 

B» One hundred grains in one piece exposed in a porce- 
lain crucible two hours to nearly a white heat lost 45*9^ 
grains. 

A and B. The residue of these two operations, amount- 
ing to 112‘2() grains, were exposed in a porcelain crucible 
for four hours more to an intense white heat. When the 
crucible was taken out and examined, only 102 grains 
could be collected, as the remainder had united to the cru- 
cible, but from its apparent quantity no loss of any conse- 
quence could have been sustained. The crucible as well as 
its Wedgwood cover bad suflered u commencement of fu- 
sion, and they could not be separated without breaking. 
Dissolved in Exp. 2. A. Wishing to ascertain nearly the quantity of 
nitric acid. nitric acid requisite to dissolve a certain quantity of thunder- 
pick, I weighed 100 grains of it in fragments, and intro- 
duced to it 100 grains of pure nitric acid of the specific 
gravity 1*431, and added more acid by ten grains at a time, 
till the whole was dissolved. Having thus found tlie quan- 
tity of acid necessary to dissolve 100 grains of thunder-pick, 
1 placed it on the balance, and equipoised it on the other 
scale ; 100 grains of thunder-pick were then conveyed into 
the Acid, and the weight of the carbonic acid gas was found 
to be 42*40 grains. 

la murb'wic. B. I repeated the above experiment, substituting a quan- 
tity of muriatic acid of the specific gravity, of 1*149 with 
100 grains of thunder-pick, and nicely adjusting the ba- 
lance as before, found the weight of the carbonic acid gas 
given out to be 43 grains. 

Oxide of i»n C. The nitric solution (A) Wing now filtered became 
ft manganese, u^^rly colourless, aud left on the filter the colouring matter 
of the thunder-pick. 1 believe a little oxide of iron and 
manganese, which, when dried,' weighed 0*40 of a grain. 
Carbonate of D* The filtered Solution being treated with carbonate of 
potash, carbonate of lime fell down, which when collected 
and ignited ijga crucible weighed 96 grains. 


E. to 
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To the again filtered liquor was afterwards added 
caustic ammonia, when no precipitation ensued ; but 09 
treating again with darbonate of potash, it occasioned 11 
cloudiness, which fell down, and when collected and ig- 
nited weighed 1*50 grains, which dissolved with eifervescence 
in nitric acid. 

Exp, 3. A. To be still further assured of the above ex- Carbonic and 
periments being managed in nearly an accurate manner, 1 8 ““* collecfeu 
put 100 grains of thunder-pick into a small gas bottle, and 
poured on a sufficient quantity of nitric acid to dissolve the 
w'hole. 1 collected the extricated gas with the merc'urial 
pneumatic apparatus in nicely graduated jars, amounting 
to pi cubic inches at the temperature AB*' and pressure 
29 * 88 , which by the usual following calculation gave 92*6J 
cubic inches at the medium temperature of the air at C> 0 ", 
and barometric pressure 30 inches. 

Rate of expansion for every degree of the thermometer^ ac^ 
cording to Gay Lussac, 


480)9l*00{0*189 

6*0 mean temp. 
48 actual temp. 

480 12 

12 difference. 

4300 3’268 

3840 


4600 

4320 


280 



91 

2*26 


30 — 29*80 93*26 

29*80 


746O8O 

S3934 

18652 


3lO)2779 U0O 


92*63 cubic inches at the corrected 
F— — M temperature and pressure. 

If 
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If the quantities of carbonic acid gas produced in the fore* 
going experiments be added together> and the average 
taken as follows : 

45*90 } 

4'i*40 7 Extricated by nitric andmu- 
43*00 3 riatic acids. 

4)174*20 

43*55 Average. 


And if it be admitted, according to the' late accurately 
conducted experiments of Messrs. Allen and Pepys, that 
100 cubic inches of carbonic acid gas weigh 47*26' grains, 
*then hy the following calculation 43*55 grains, will amount 
to 92*14 cubic inches, which is within half a cubic inch of 
the gas actually produced—* 

47*26-— 100— 43*55 92*63 Gas collected. 

100 


47*26)435500(92*14 ) Cubic inches by cal- 

42534 : { culation. 

— - ■■ ■ • * 49 Dilf. 

ioi6(> 

9452 


7080 

4726 


23540 

1J^894 


4646 


The carbonic acid gas collected in the last experiment 
being submitted to the test of timewater, by means of 
Pepys’ Eudiometer, from 98 to 99 parts out of JOO were 
absorbed. 

The following therefore- appears to be the result of the 
above analysis of 100 grains of thundcr-pick : 


Juerage 
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Average of experiments produced— 

Carbonic acid gas 43*55 1 forming 97*50 grs. 

Lime 53*95 3 carbonate of lime. 

Oxides of manganese and iron *40 
Water and loss • . • . 2*10 

100*00 


On adding to the filtered nitric solution of the second No alumiiiet 
experiment succinate of ammonia, as a test for alumine, 
no cloudiness ensued. 

Neither was any effect produced on the addition of prus* 
si ate of potash for iron. 

I had dissolved 200 grains of the thunder-pick in nitric 
acid, in order to precipitate it, to saj^ how far it would cor- 
roberate the formft* statements, but being interrupted, I 
unwarily added the alcali without previous filtering, and 
afterwards a small portion of it ; however I proceeded in 
collecting it, and the precipitate, after, ignition, weighed 
192*70 grains, which is certainly a nearer approximation 
than I could have expected under the circumstances. 


XII. 

Remarks on a Review of Professor Pincers Essay on Gravid 
tation. In a Letter from the Author, 

To Mr. NICHOLSON. ^ 

SIR, 

I Shall esteem it a favour if you will insert the following Remarks on 
remarks upon the Edinburgh Review (vol. XXV) of ray 
Essay on Gravitation, Essay on Cm- 

The fluxion of the elasticity from the change of distance ^»tation. 
i is no solution of the problem I proposed to answer, i. e. 

to find tfie effect of the fluid to impel a spherical body of 
“ infinite magnitude, towards the sun.*’ The ireyiewer has 
investigated a point, which has nothing to do with the pro- 
posed inquiry; and so little was he acquainted with the 
Vol. XXI.— Dec. 1808 .. X subject 
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subject, that be considers the accelerative and mwing foYce^ 
ef a body as the same thing. 

I am, Sir, 

Your humble servant^ 

Cambridge t 2AthNav. 180 B. S. VINCE. 

Some of the hypotheses which have been invented to ac- 
count for gravitation are so fraught with absurdity, that it 
was not thought necessary even to state them. 


XIIL 


An Essay on the Sugar of Grapes; Professor Proust*. 


Grapes contain 
a distinct spe> 
cics of sugar. 


Order of the 
inquiry. 


TT HE grape presents us with a sugar of a new species, the 
existence of which had hitherto l)ecn suspected only in con- 
junction with those sweet and agreeable substances, that arc 
known to form the basis of the flavour of our fruits. Be- 
fore I proceed to the examination of this product, the mode 
of extracting it, its qualities, and the uses to which it may 
be applied, it will be proper to lay down some general prin- 
ciples respet’ting sugar. We must first distinguish its spe- 
cies, take a view of the siibstances that, usually accompany 
it, and examine which of the latter it is essentially necessary 
to separate from it, in order to apply it to our use, and 
which may be suffered to remain without any sensible dimi- 
nution of its qualities. This is the order I shall pursue 
in my inquiry^; and a concise view of these particulars I 
trust will be sufficient, to enable us to judge whether the 
species of sugar I announce have all the chameters of the 
geuus ; and whether, while it possesses the qualities of be- 
ing wholesome and agreeable to the taste, it be sufficiently 
abundant to supply our wants, % 


On sugar and its species, ^ 

l^immediate Nature, while she deposits in the various parts of the ve- 
* ^ ^ gctable structure those compounds, to which we give the 

f Abridged from the Journal de Fhydque, vol. LXIU, p. 257. 
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tiRme of immediate products, frequently modifies them by getables vaii- 
slight shades, and yaries each in so many different species. “^^^i**®**' 
Thus starch, gum, resin, oil, tannin, extractive, &c., while 
they retain the principal characters of the genvis, to which 
they give their names, differ in certain respects, and thus 
give rise to the species which analysis has discovered. 

Sugar too has its species, and of these I purpose first to Sugar has Its 
speak, as the ideas with which they will furnish us are ne- Th^rdiffer 
cessary to understand what is to be said respecting the su- “i coosiitsncy* 
gar of grapes. If we compare these species with respect to 
hardness or consistency, we shall find a striking difference 
in this respect. We see, that th^ product of the sugar cane 
is dry, brittle, and easily crystallized ; while the driest 
manna softens with a slight heat, and sticks to the finger 
that presses it. We find too, that the syrupy product which 
we call mncoso-saccarine is a third species, differing from 
the former in uniting the viscosity of a mycilage to the pro« 
perty of retaining a softness that no drying can destroy. 

The honey, that bc^es collect from plants, and in which it Honey «*coni* 
is impossible not to recognise one of their immediate pro- 
ducts, will give us an instance of two species combined. 

That it frequently varies in consistence is well known; and 
it has been long prcsiiuied, that it must contain a portion of ^ 
crystal lizable sugar, which has even Jbeen affirmed, though 
never proved : but as this conjecture has been confirmed by 
the experiments 1 have lately made, I shall proceed to re- 
late them. 

The honey collected at Madrid on the heights of Flonda Yellow honey, 
is yellow. It has the transparency and tenacity of a turpen- 
tine to such a degree, that we may justly say it is to solid 
sugar the same thing as a balsam is to a resin. Alcohol 
dissolves it almost .entirely : a few particles of wax separate 
from it, and it afterward deposits a small portion of a vis- 
cous substance, which is soluble in water, precipitable by 
alcohol, and without any particular taste. This is a true 
gum. The white honeys, of which 1 shall soon speak,Jike- 
wise contain a little. 

The colour of the former is certainly owing to an extrac- Owes its co- 
tive principle, which cannot difler much from that of vege- extraq- 

tables, for the muriate of tin precipitates it iu a yellowish 

X 2 lake 
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J^ke, while with white honey this muriate scarcely gives any 


Does not cry 
stallize. 


Thick honey 
separates into 
two portions. 


White honey 
contains most 
candy. 

White honey 
treated with 
alcohol 


A little wax 
•epa rated. 


Crystallized. 


appearance. ^ 

The alcoholic solution of this honey left to evaporate 
spontaneously shows no dispositioti to afford crystals like 
those [ shall soon mention. Perhaps it contains a little so- 
lid sugar, which the liquid sugar retains so strongly as to 
prevent its separation: but this does not prevent me from 
considering this honey as wholly, or nearly so, one of the 
two species of sugar, which 1 purpose to point out in honeys 
in general. 

When a honey is very consistent and opake, we find that 
in time it separates into two parts : one granular, crystalline, 
and opake, that collects at the bottom of the vessel ; while 
the other, transparent and fluid without the addition of fo- 
reign moisture, remains at the top. We find too, that white 
honeys are most liable to tlfik kind of separation, or that 
they contain habitually more candy than the yellow. 

Presuming, that, though both the species contained in 
white honey w^re soluble in alcohol, that which is fluid 
would be less so than the other. I added alcohol to some 
white honey of the finest quality from the mountains of 
Moya. The result of this operation, conducted with some 
precautions which may easily be supposed, produced the 
separation of a white powder, which subsisted spotaneously. 
This powder, separated from the solution and slightly 
washed with alcohol, ultimately afforded me a powdery su- 
gar, which 1 left to dry in a moderate temperature. No- 
thing more remained, but to purify it afresh, to make it into 
a sirup, and dispose it to crystallize. Its solution in water 
occasioned the separation of some particles of wax ; after 
which, having lioiled it down to the consistency of a thick 
sirup, 1 set it by covered* with a paper merely. In less than 
two days, which I scarcely expected, it began to cover the 
bides of the vessel with white points, whence I judged at 
once, that I must not expect a crop of common sugar. In 
fact, on the fourth day the sirup was converted almost en-c 
tirely into grauular, hollow crusts, which had risen more 
than an inch above its* level. These I set by a few days to 
drain, in order that its melasses might be separated as much 


M 
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as possible. The following are the qualities of this new 
kind of sugar. 

It has a considcmble resemblance to the head of a cauli- Qualities of 
flower, is perfectly white, and does not attract moisture. Its ci^sials. 
sweet, agreeable, and cool taste is less saccharine than that of 
common sugar, has no resemblance to the flavour of honey, 
but it leaves on the tongue something T cun t describe of 
farinaceous. It is easy to conceive, that if it were employe<l 
to sweeten any thing, more would be requisite than of honey 
or common sugar. 

If it be burned it diffuses the smell and usual fumes of 
burned sugar. Alcohol dissolves it without any residuum, 
and by evaporation it separates afresh into granular concre- 
tions. Lastly nitric acid converts it readily into oxalic. 

The melasses that drains from it is nothing but the second The fluid 
kind of honey, of which I shall speak, mixed with a little 
gum, which alcohol instantly demonstrates. 

The second kind however must not be considered as per- tIuk not fiee 
feptly free from common honey, because the solubility ©f 
the latter in <‘ommon honey and in alcohol are two causes, *'**^*** 
that prevent obtaining an accurate separation of them. Wc 
may succeed better by leaving a solution of honey in alcohol 
to evaporate in the open air, for then the first crystallizes, 
and leaves the second tolerably pure. The honey of the 
mountains of Moya for instance, which is of a superior 
quality, affords in this way thirty-nine or forty per cent 
of crystals, while by washing in alcohol we separate only 
five or six and twenty. 

The flnid honey obtained in this manner is a sugar, that Qua I lien of the 
retains a perfect transparency ; and however long we boil it, portion, 
its appearance will only be that of a thick turpentine. It at- 
tracts moisture, and is the second part of the sugar, which 
formed with the first the honey thathas just been examined. 

I have not examined their proportion in othei* sorts of 
honey, for want of time ; but till this inquiry is extended 
to more, we may deduce from these facts some useful io- 
ferences respecting the nature of sugar. 

In the first place they show us, that the sugar collected General ro 
from flowers by the bees is of two species. They show us perties. 
too, that these species, united in honey, and compared with 

the 
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the sugar we derive from plants, resemble it likewise in two 
points worthy of remark. The first consists in ilje two cle^ 
greesof consistency; the one solid, the otlier soft, which in 
like manner divide all the vegetable sugars; the second in 
the flavour, which is commonly more sweet or saccharine 
in the fluid honeys and sugars, than in those which are 
crystallizable. 

•m. rj - The solid sugar of honey is not similar to that of the 

ttons not com- cane, either in flavour or crystallization : but in both these 

snon sugar. cjualitics it comes so near the sugar of the grape, that 1 

begin to doubt whether there be much difference between 

Their separa- them. Unquestionably it would be an important .advaur 

tion difficult, tage to society, to be able to separate the two species of 

sugar, thnt compose most kinds of honey, in .order that 

each might be employed exclusively for those purposes, to 

which it is best adapted ; and though at preseut 1 see no 

hope of succeeding in this but by the mean of spirits of wine, 

. . which would be far from economical, 1 cannot avoid think- 

but the grape , > 

ipay render us ing, that the result would be one step toward th^ emanci- 
o}*the pation, for which a great part of Europe is anxious, if the 

Indies. " sugar of grapes did not offer itself, to hasten a period so do- 
sirable. 

Manna. has long been supposed, that the softness of manna, 

ItsBoftness not Rnd the readiness with which it grows moist, were owing to 
extractive matter; and that this matter, covering the 
qualities in which it resembles sugar, must be the cause of 
its laxative virtue. If however we examine its solution with 
muriate of tin, we find but very little precipitate: and 
alcohol dissolves manna completely, contrary to the opinion 
of Lemeri. This solution, left exposed to tlieair, dries into a 
porous mass composed of very slender crystalline filaments 
and granular particles, which by its lightness resembles a 
fine white agaric. 

If is a distinct Manna thus refined does not approach the sugar of the 
species of su- cane: its moistuess and faint taste are still the same. It is 
Qpt in its nature therefore, to be any thing but what it has 
always appeared to us, that is to say, a species of sugar, the 
characteristics of which are softness, an unpleasant taste, 
and the medicinal properties for which it is used. To ascer- 
tain whether manna likewise have its two species, and be la 
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this respect analogous to honey and other susra^Sy it would 
be necessary to analyse some fat mannas, of the purity of 
which we could be certain ; but this is not at present in my 
power. 

A distiiiguiBhijig character of manna is to form with nitric yields oxalic 
acid the two acids afforded by gum, sugar of milk, mucilage and mucout 
of linseed, fitc.; while houey« which approaches manna in honey dots 
degree of consistency, does not. not. 

Manna abounds in America, according to the reyjort of Abundant In 
travellers. Herrera says : “In the season ihere falls a large Aujcrica, 
quantity of a dew, which coagulates like sugar, and the use 
of which is so wholesome, that they call it mamia.** Is this 
our manna ? or is it .a particular kiud of sugar ? Father 
Picolo, one, of the first spiritual conquerors of California, 
likewise asserts, that it exudes from the shrubs abundantly 
in April, May, and June. In Spain manna is so plentiful, Spain, 
that all Europe might be furnished with it, according to the 
report of two members of the Academy of Physic at Mar- 
drid, who were directed to make the inquiry by the Mar- 
quis of Ensenada. 

There is at present no doubt, that sugar exists in a mul- exivisln 
titude of vegetables, fruits, roots, and stalks, ip the sap of many plaaw, 
the palm, birch, maple, bamboo, maize, &c. : but wa do 
not yet know, whether that of the beet, from which Achard 
)>as professed to manufacture it, and of other vegetables, in 
which Murgraff discovered it, be really of the same quo^ * 

lity as that of the cane, or a different species ; like those 
that follow. 

It does not appear for Instance, that the sugar of the M^pie sugar, 
ifiaple is very similar to that of the cane. The juice of this 
tree commonly affords five per rent of solid sugar ; it is to 
be presumed, that it has likewise its mclasses, or sugar of 
the second species. Travellers say, that it is three or four 
times as long in dissolving as the sugar of the cane ; that it 
sweetens less ; that the latter ia preferred to it for chocolate ; 
and that a portion of the latter is mixed with it for con- 
fectionary. Hence it should seem, that the sugar of the 
maple is not so agreeable as that of the cane. 

• We are told too, that in Egypt they extract from the pod Sugar from the 

of the carob tree a kind of honey, which is much prized by imruHt tree or 
. *1. St. John’s 

'"e bread. 
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it. 


Kugar in vari- 
ous fruits. 


Sugar of figs. 


•f gooseber- 
ries and cher« 
rics. 


of the apple, 
quince, med- 
lar, 

plum, peach, 
Ac. 


Jhetwo spe- 
cies variously 
distributed 
among fruits. 


The fluid spe- 
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this Ambs. I know already, that this su^r is not crystal- 
lizabte, but of the second species ; and it contains an ex«> 
tractive matter, which gives it a high colour, and spoils it 
by a particular flavour, which assuredly would not be re- 
lished by the rudest Bedoweeii in Europe. Its wine much 
resembles that of melasses, and where no other was to be 
had, might be drunk without repugnance* It is very in- 
toxicating. The brandy produced from it 1 have made 
known already. 

A sugar equally crystallizable with that of the cane, but 
very different from it, exists in the gooseberry, the cherry, 
and the apricot, the juice of all grapes, and no doubt 
many other fruits. Its crystals are pulverulent, and so 
difficult to perceive, that I have not yet been able to observe 
their shape. This produces the concretions, that are found 
in raisins. 

Figs appear to contain a great deal of crystallizable 
sugar, since I am informed, that thick crusts of it separate 
from them in the barrels in which they are kept dry. 

The candy that forms among preserved gooseberries and 
cli^rries equally belongs to these fruits, and not to the sugar 
of the cane. These concretions dissolved in alcohol always 
resume the granular form, which is commonly found in 
these preserves. 

The first species of sugar does not appear to be formed 
in the apple, quince, or medlar. Their juices afforded me 
only the second loaded with gum and extractive coloiiriog, 
matter. It is probably the same with plums, peaches, &c., 
for candy is scarcely ever found in their jellies or preserves. 
In all these fruits however the snreharine product is con- 
founded with gum, extractive matter, the malic, citric, and 
tartarous acids, sulphate of lime, &c. 

These facts, which deserve a farther examination in the 
vegetable kingdom, contribute still more to confirm the 
existence of the solid and mucoso-saccharine species of sugar 
which appear to divide our fruits in very various proper- ^ 
tjons. 

The fluid sugar, which had received the compound name 
of mucoso-saccharine, because it was considered as a mix- 
ture of solid sugar and mucilages, was not well understo^ 

PJ 
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by any one before Deyeux : He perceived, that it was a 
species of the genus, habitually fluid, and to be classed 
among the ii» mediate *products. He judged too with The only one 
son, that of the two species of sugar known it was the only th.it vmII fcr- 
one capably of fermenting by itself, while the other will 
not undergo this change unless disposed to it by some fer- 
ment. 

The labours of Diithronc too has so clearly confirmed To separate 
the existence of this product by the various facts he has JlXc/'the oufy 
collected in his work, as to render it no longer disputable, objern.f ih® 
that the only object of the sugar-makers must be, to sepa- **”^*^' “wkcr. 
rate the ^rystailizahle sugar from the fluid : but 1 shall give 
liere tlie results of the analysis 1 have begun of the sugar- 
canes of Malaga. 

Tn the juice of these, when fresh drawn, we find green Juice of Spa- 
fecula, gum, extract, malic acid, sulphate of lime, and 

1 • A 11 1 \ 

the two species ol sugar. All these products, except as to mined, 
their varieties, are the same as those met with in most 
fruits. 

A slice of the cane put info infusion of litmus reddens it Contains an 
powerfully : yet its juice is not perceptibly acid to the taste, 
because the acid in it is only in a veiy small quantity, and 
the sugar covers it ; but in the juice boiled down it is plainly 
perceivable. The following are the effects of reagents 
on it. 

The oxalic acid and barytes form a copious precipitate with sulphate of 
it, which proves, that it contains sulphate of lime. Con- 
centrated solution of platina throws down nothing so that no potash, 
it contains no salt with base of potash. 

Alcohol poured on the sirup of the cane separates from it gumi 
insoluble filaments, which fall to the l>ottom of the vessel, 
and are pure gum. Some time afief the gum a small por- 
tion of a white powder falls down, which is <sulphateof lime. 

This single product classes the juice of the cane with that 
of most fruits. 

^ The sirup, when freed from the gum and sulphate, forms extractive mat* 
copious precipitates with the nitrates of lead and silver. With 
limewater too a precipitate is formed, and the liquor turned 
gretn. This indicates the presence of extract, which mu-' 
riate of tin confirms by precipitating a whitish lake. The 

same 
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and malic 

mpjd. 


The use of re- 
peatedly ad- 
dicg potash 
and lime in 
purifying su- 
gar. 


not ascertain- 

ad. 


Infusion of the 
fresh cane 


yields ammo- 
nia. 


'Boiled down 
to xi^uscovado 


Its flayour. 


The cane af. 
fords half its 
weight of juice. 


tame sirup distilled with weak su1|.huric acid affords no 
signs of vinegar ; the acid it couiains therefore is not vo^ 
latile. * 

If this sirup be boiled with chalk, its acid is saturated ; 
and from the filtered and concentrated juice alcohol sepat- 
rates malute of lime, but in so small a quantity , tliat we 
need not be surprised if Macquer and Dnrget, in the ex^ 
perinients they made at liercy near Paris, did not perceive 
any acid in the juice of the cane. Du throne, wheu he said* 
that the repeated employment of potash and lime in the 
clnrilication of sugar must have for its object, tp saturate 
any thing but acids, was in the right. He even thhiks, that 
the alkalis coml/me with some remains of glutinous fecnlm* 
and tiiTib ieh.^en their too great solubility. Yet as it seeinp 
difficult to conceive, according to our ideas of the proper- 
ties of gluten, how it can remain dissolved in so large 
quantity in juiccis void of acid, or depnved of it by the 
first saturation, I dare not at present adopt this opinion, 
because 1 do not see clearly what is the use of the alkalis in 
the clarification of the juice of the sugar-cane. 

The cane cut into thin slic.es gives out its soluble parts to 
water. On concentrating this solution, a little befo.e it 
boils a greenish, feculent film separates, which does not 
differ from that of gooseberries, grapes, &c., and affords abun- 
dance of ammonia on distillation. Duthrone obtained the 
same result. 

If it be boiled down to the consistence of a thick sirup, 
in fifteen or twenty days a congelation like honey will be 
produced, sufficiently firm to remain fast in the vessel • 
The taste of this muscovado sugar is pleasant: and it has 
an aromatic flavour, which may be better recognized in mo- 
lasses, or still more ift rum. The race of this liquor there- 
fore is really that of the cane: it is a product of the plant, 
and not a precipitate formed in the preparation, or by any 
of the changes to which the juice is exposed before it av« 
rives at the state of inelasses. 

'According to Duthrone, the cane commonly affords half 
its weight of juice. This juice marks on Baume's areome- 
ter from 5® to 14% a difference depending on the ripeness, 
and the influence of other causes, w^ich occasion an increase 
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or diminution of the products of the cane, as of other 
plants. According to him 1 4** indicate twenty-five pounds 
eh ven ounces of sugar to a hundred pounds M juice ; 
wH, as in the most favourable circumstances the cane does 
not yield above half its weight of juice, a hundred pounds ccmiTI^'su? 
of the cane cannot produce more than thirteen of raw su- par, o\ about 
gar. If we speak of refined sugar, this product must be 
reduced at least one third; since raw sugar appears to con- 
tain not much less than this proportion of inelasses. The 
proportion of dry to liquid sugar however is yet to be ascer- 
tained. No doubt it will vary according to the strength of 
the plants, but it deserves to be inquired into, and 1 shall 
attend to it when 1 resume my examination of the canes of 
Malaga. To return to the muscovado, or raw sugar. 

When we consider this honeylike mass, such as it is afford- f,/fuscov.iclo 
ed by the evaporation of the juice, that is with its sweet and 
agreeable taste modified by the slight bitterness of its ex- relmia*;!'** 
tractive principle, we may reasonably conjecture, that the 
j^riental nations, after they had discovered it, and placed it 
among the condiments adapted for seasoning their insipid 
rice, would employ it for many centuries in this state, 
as they did honey ; and we may presurae it was frqm the 
aemblance of honey to the raw sugar then in use, and not to 
refined sugar, that some of the ancient naturalists termed 
sugar “ another kind of honey, that is fanned in reeds.** 

Honey itself, the only production that has any real resem- 
blance to muscovado, not being capable of any process of 
refinement to improve its qualities, they would naturally 
continue long of the opinion, that raw sugar was equally in- 
susceptible of that degree of perfection, to which it has 
been brought in modern times: and if we consider the 
number of ag<;s that elapsed, from the time when corn be- 
gan to be the general food of man, to that in which he dis- 
f[?overe(l the art of making fermented bread, we shall find 
this conjecture respecting raw sugar extremely probable* 

Besides, it is proved by the historical researches of Du- 
tftrone, that toward the end of the fourteenth century rafw 
sugar, without any farther purification, was an article of 
trade in Egypt, Syria, Cyprus, &c. 

But if the refinement of the honey of the cane have hap- p^rt of tha 
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pily enabled us to enjoy the use of sugar iu all its purity^ 
we must confess, that we do not obtain this advantage with- 
out sacri6cing a part of the saccadne matter it contains : 
for it is certain, that, if the melasses, which probably 
amount tolnore than a third, could likewise be deprived of 
the extractive matter concentrated in it by evaporation, as 
well as by the several preparations it undergoes, with the 
foreign matters introduced into it by the potash, lime, and 
bullock's blood, we should have in it a sirup, which, not- 
withstanding the inconvenience of its fluidity, would be a 
very useful substitute for sugar, in all cases where the lux- 
ury of our tables does not render the latter indispensible. 
And it would have the farther advantage of sweetening iu 
smaller quantities : at least I may reasonably infer this from 
the melasses I have separated from raw sugar, the qualities 
of which render it far superior to the melasses of our sugar 
leBners, as it is not contaminated by any foreign mixture. 

(To be concluded in our nexUj 


SCIENTIFIC NEWS* 

An Essay on the fVarmins^ of Mitts j and other Buildings^ hy^ 
Steam, -By Robert Buchanan, civH Engineer. Glasgow^ 

In this little hut valuable pamphlet Mr. Buchanan has 
collected- the principal facts relative to the application of 
steam for the purpose of communicating heat. There are 
two points of view in which this subject may be considered, 
safety and economy. In large manufactories of combusti- 
ble articlea the safety arising from the exclusion of coal fires 
must be an obvious advantage. How far it may be econo- 
mical must dejiend greatly on local circumstances. 

The idea was suggested by Colonel Wm. Cook, in the 
Philosophical Transactions for 1745, but it does not appear 
to have been applied practically. Mr. Snodgrass first ap- 
plied it to the warming of cotton works In 1798 ; see our 
Journal, vol. XV 1, p. 326 : and his example was followedS^y 
others. 

Mr. B. arranges his subject under the following heads: 
1. The proportionate size of boilers and quantity of fuel. 

2. The 
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f« The proportion of steam pipe required to heat a given 
space. 3. The substance and colour of steampipes. 4 . 

Their direction and arrangement. S, The modes of con^^ 
necting them. 

1. A cubic foot of boiler will heat about 2000 cubic feet bwUw* 
of space in a cotton mill, where the temperature is in ge- 

neral from 70® to 80“ of Fahrenheit. The boiler is supposed 
to bebf the shape commonly used for a steam engine, and 
25 cubic feet to be equal to a horse's power. Where the 
boiler is separate, and not used for the joint purpose of 
working an engine and warming a building, it should be 
considerably larger than in this proportion, to avoid the in- 
equality of beat incident to a boiler working at its full capa- 
city : 25 cubic feet of boiler require about I4lbs. of good 
Newcastle coal per hour. 

2. Every sc|uare foot of exterior surface of steampipe ^ 

will warm about 200 cubic feet of space in a cotton mill, A ^ 

small chapel has been warmed comfortably with half that 
proportion. The safety valve in the boiler is supposed lo 
be loaded about 2| lbs. to the square inch. If the steam 
were stronger, it would give more heat, but it would be 
difRcuU to keep the joints of the pipe steam tight. 

3. Cast iron pipes give out above twice as much heat as Mat'»rial« 
copper, or tin, unless the tin be painted black. When the 
surfaces are equally dark, and equally rough, there is no 
apparent difference. The thicker the pipe the more uniform 

the temperature ; but on account of the expense they are 
generally not more than or } of an inch thick. 

4. The expansion of cast iron pipes may be estimated at trranf®- 
rV of an inch for every 10 feet in length. A^ertical pipes, 

being equally heated all round, continue straight ; but hori- 
zontal pipes bend, because the upper side is heated most, 
and this endangers the joints. Vertical pipes tcK) may be 
used as pillars for supporting the floors. In the arrange- 
ment 6f the pipes two points require considerable attention. 

First, conveniently to expel the air; and, stu;ondly, to talg; 
off the water proceeding from the condensation of the steam. 

When the steam enters the pipes, it acts as a piston, driving 
the air before it. This principle should be kept in view in 
fixing on the place of the opening for the escape of the air. 

After 
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After the pipes are filled one or more openings will be fie^ 
cessary, to allow a small portion of steam constantly to 
escape, to keep up the heat*of the pipes. If this be not 
done, air will accumulate, and occupy the place of the 
steam. It is best to make the condensed water run in the di- 
rection of the steam, which will drive the water before it in a 
horizontal pipe, or even in one wifth a considerable acclivity. 
Great care must be taken however, that no water lodges in 
the pipes : for, the water remaining in the pipes after they 
become cool keeps one part of them cold ; the next time the 
steam is let into the pipes the regular expansion is prevented, 
some part of the pipe cracks, and a violent explosion takes 
place., racking the joints to a considerable distance in every 
direction. The common arrangement is .to have a hori- 
zontal pipe going of}* separately from each vertical pipci* 
This requires an opening for letting out the air at the end 
of each horizontal pipe. A great improvement is first to 
carry the steam to the upper story in a vertical pipe, and 
close under tlie ceiling in a horizontal one nearly to the op- 
posite end of the building; thence in a vertical pipe to the 
story beneath, and again horizontally under the cieling; 
and thus from story to story till it comes to the bottom; 
where the condensed water may be allowed to run off by an 
inverted siphon, which will allow the water to escape, 
while its pressure confines the steam. The air may be 
allowed to escape by a stopcock at the same place. 

Mtxle of ceil- 5. When the joints are formed by bolted Ranches, these 
■iietiins them, are liable to be broken from inequality of expansion, 
or .to leak at the bolt-holes. Spigot and faucet joints 
do very well in some cases, but sometimes the faucets burs^ 
from the greater expansion of the spigots. If the ends of 
both pipes be included in thimbles, though these are equally 
liable to break, the expense is trifling compared with that 
of a w'hole pipe. For branch pipes the joinings should be 
made by saddles and hoops embracing the main pipe. 
Where there is much silk of unequal expansion, the joints 
should be secured b\ a soft stuffing of hemp', or cotton, and 
tallow ; but in most cases they may be made with iron ce- 
ment, composed of ion borings 40lbs, sal aminoniat; lib, 
sulphur Jib, well mixed together and beaten like putty. 



The follomng is a Tabular f 'iew of the Effects of Steam in rearming different Buildings. 
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SUPPLEMENT TO VOL. XXL 


ARTICLE I. 

Essay on the Composition of Alcohol and of Sulphuric Ether. 

By Theodore de Sai/ssure. 

(Concluded from p. 273.) 

Decomposition of Sulphuric Ether. 

Sect. VI. Preparation of the Sulphuric Ether employed 
in my Experiments. Considerations on the Analysis of 
this Fluid. 

A HUNDRED parts of sulphuric acid by weight, mixed Preparation of 

with a hundred parts of spirit of wine of the shops, the 

specific gravity of which was 0*842 at 16^ of Reaumur 

[68^ F.}, afibrded me by distillation through a worm 53 

parts of ether not rectified, the specific gravity of which 

was 0*797. 

This ethereous liqnor, after mixing it with an alcoholic Rectified, 
solution of potash, was distilled nearly to half at a tern* 
peiutnre of 35^ R. [111^ F.]. The ether* freed from 
the ithlphurous acid, oil, and a part of the alcohol which 
were united with it, was of the specific gruTity of 740® at 
16®* R. [68® F.]. This is the rectified etiier of the shops. 

VoL. XXI.— StTFPLEMENT. T The ’ 
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Results of 
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rate. 


COMPOSITION OF SULPHURIC ETHER. 

The ether obtained by this operation was mixed with twice 
its weight of WAter to separate still more alcohol from 
it: and the ether, after, it was decanted, was found to be 
reduced by this washing to the specific gravity of 0*726. 

This last product subjected to distillation, and only a 
third of it drawn off, yielded an ether of the specific gra. 
vity of 0-717 at 16® R. [68® F.]. This was the ether I 
employed in my experiments. 

It is unnecessary to observe, that by repeatedly rectify- 
ing, and washing the rcsiduums of the preceding rectifica. 
tions, four or five times as aiuch ether of the specific gra- 
vity of 0*717 might be obtained, as by confining ourselves 
to the first result mentioned above. 

It has been seen, that the results of the slow combustion 
of alcohol in a lamp in a close vessel were deficient in pre- 
cision. Those I obtained by the slow combustion of ether 
were still more so, and therefore I shall not detail them. 

Its detonation analysis of ether made by detonating its clastic va- 

gives more spe- pour appeared to me sufficiently accurate to determine the 
that of ^^ohoL proportions of carbon, oxigen, and hidrogen. It is capa- 
ble of giving more precise results than those obtained from 
alcohol by this process. The alcoholic vapour is so light, 
that its specific gravity Is difficult to be ascertained. A very 
slight errour in determining it makes great differences in the 
results of the analysis. The gaseous vapour of ether is 
much heavier; all the results are more strikip^g; and small 
errours here are less important. 

The decomposition of ether by an incandescent porcelain 
tube afforded me less precise results than the preceding ope- 
ration, and much less accurate than those obtained from al- 
cohol by the same means, because the ether in this process 
yields thirty times as much oil, with respect to the compo- 
sition of which 1 could only form conjectures. I will re- 
late the parti culars of this process however; as th^wUl 
serve to confirm the analysis of ether by the rapid combis- 
tion of its vapour. 


Its decomposi- 
tion in a red 
hot tube not 
quite so accu- 
rate. 


* The efficMyofihis method tiasbeen demonitrated by the 
experuneotsof GsyLussac, given in Ber^dUet’s Chemical Statics, 
vol. I. 


Sect. 
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Sect, VII. . Dccot^postiion of Ether by an incandescent 
Porcelain Tube, 

Through a porcelain tube glazed within and heated rod 4 103 grams of 
Iiot I passed 1103 grains of ether. I did not apply fire throughTivd 
rectly to the retort, from which the ether was distilled, for hot porcelain 
the vicinity of the furnace that heated the tube raised it 
27® R. [92'7« F.], and this temperature was sufficient to 
distil over the whole of the ether in the space of fourteen 
hours. 

The apparatus for this experiment was in all respects si- as the alcohol 
milar to that employed for the analysis of alcohol, and 
scribed in Sect. V, The porcelain tube was equal in size, 
and exposed to the same degree of heat in the same furnace. 

The ether was entirely decomposed: at least no smell of was entMy de- 
ether was jierccptible in the vessels, that received the pro- 
ducts of the operation. It yielded me, 

1, In the middle of the porcelain tube 5| grains of char- charcoal 5{ 
coal, which separated in the form of a thin leaf or scroll, grains* 

This charcoal, being incinerated in a platina crucible, left 

no ponderable quantity of ashes, 

2, In the glass worm and the upper half of the receiver volatile ou 
about three grains of a very inflammable essential oil, cry. 
stallized in shining scales, transparent, and smelling of ben. 

zoin. Most of these crystals were contaminated by a brown 
einpyreumatic oil, which they left behind after evaporating 
in the common temperature of the air. 

3, In the end of the porcelain tube that projected be- another oil 43 
yond the fnrnacc, in the worm, and in the receiver, where 

it was more abundant, 43 grains of an oil nearly J^lack, 
partly fluid, and partly of the consistence of honey. This 
had a smell of benzoin mixed with an empyreuma ; was 
soluble in alcohol, and insoluble in water ; acrid, and, the 
lips being touched with it, it gave pain, and caused suppu. 
ration. When spread upon paper it dried, and, viewed 
^through a microscope, exhibited small yellow crystals, 
which Wiere not volatile like the preceding ii^ common 
temporatnre of the atmosphere. 

4, A drop of water, weighing about three graiu3, fouud 3 grains^ 
in tte worm. It was colourless, smelt of benzoin, emitted 

Y 2 vapours 
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results we haYC just obtained from the detonation of the 
oxicarbu retted hidrogen gas of etheV, we find, that 100 
parts by weight of the latter contain, 

Carbon - - - 56*12 

Jlidrogen - - - 17*43 

Oxigen - - - 26*45 

100 . 

Fther contains The analysis of this gas compared with that of alcohol 

'incM-e carbon jg sufficient to gire us some idea of the composition of ether, 
and hidrog( n, , , ® . i 

bill less oxigen, ^nd show US, that this liquor contains in an equal weight 

than uJeohoi. more carboii and hid logcii, but less oxigen, than alcohol: 

for this oxicarbiireitccl hidrogen gas alone constitutes more 

than three fourths of the weight of the ether I decomposed. 

The other fourth, which I pass by, is almost wholly oil, in 

part fixed, in part Tolatile, which must have some similarity 

of composition with the ether. But as oil, according to the 

analysis of Lavoisier, contains scarcely any thing but car- 

bun and hidrogen, it follows, that, in referring the com. 

position of ether to the proportions of the elements of the 

gas I have just analysed, we have too little hidrogen and 

carbon, and too much oxigen. This will be confirmed by 

the following process, which gives more precise results. 


Vapour of 


Sect. VIII. Analifsis of Ether hij the Detonation of its 
Elastic / ^apour. 

For the preparation of the oxigen gas dilated by the va- 


■with oxigen 

gw. 


ether detonated pour of other, and the estimation of the weight of this va- 
pour, I adapted the same processes as those I applied to 
the vapour of alcohol, § III. I think it useless therefore 
to repeat them ; but 1 shall give one example of their re- 
sults, the barometer being at 27 inches, and the thermome- 
ter at 18® [72*5® F.]. Of five experiments made in a si- 
milar way this appeared to me the most accurate, though 
their differences were slight. 

The clastic force of my ether, or the depression of thS 
column of mercury by a drop of this fluid introduced into 
its vacuum, was 16 inches 9 lines. On applying to this^re- 

P 


Kxpansion of 
tile vapour. 


suit the formttla\)f Dalton 




we find, that a volume. of 


air 



w 

COMPOSITION Of SULPHURIC ETHER. 3!^? 

air equal to unity, into which the ether is introduced, will 
occupy, in conscquepcc of the expansion of the ethereal . 

Tapoiir, a space equal to 2*6311. I obtained the same re- 
suit by passing a drop of ether into a receiver full of air 
over mercury, and measuring this air both before and after 
the dilatation. 

A thousand inches of atmospheric air dilated by the va. 
pour of ether contained therefore 379*63 cubic inches of 
pure atmospheric air, which weighed 161*9 grains. 

1 found by a direct experiment, that 1000 cubic inches 1000 cubic 
of atmospheric air dilated by the vapour of ether weighed 
816*37 grains." Consequently 1000 cubic inches of pure 
ethereal vapour weigh in atmospheric air 816*37 — 161*9= 
654*47*grains*, according to the principle, that clastic va- 
pour has the same weight in the air and in vacuo. (Si'c 
note at the end of this paper.) 

Oxigen gas dilated as much as it can be in the common Oxi^^en gas <lt- 
temperature by the vapour of ether will not take fire by the 
electric spark. The reason is, the vapour of ether is too vapour of eihe; 
abundant, or, in other words, the oxigen gas too much 
rarefied. Alcoholized oxigen gas likewise does not take electricity, 
fire, but from an opposite cause, the alcoholic vapour be- 
ing too much rarefied; for, on adding pure oxigen gas to 
the alcoholized oxigen, the vapour does not take fire, be- 
cause it is still more rarified ; but if pure oxigen gas be 
added to the etherised oxigen, the vapour inflames. 

I mixed over mercury 100 parts by measure of etherised Vapour of cth« 
oxigen gas with 504 parts of oxigen gas, and detonated J^^geproponion 
them by the electric spark. The explosion burst the eudi- of uxigen. 
ometers, which were not very thick. The 604 parts of , 
aeriform fluid, which before the detonation contained 
541*96 parts of oxigen gas, were reduced by their combus- 
tion to 344*31 parts, in which a second eudiometrical ana- 
lysis showed there were 230*51 parts of carbonic acid gas, 
and 113*8 of oxigen gas. The residue of the first operation 
•contained a dew, which appeared to bo aqueous, and was 
void of smell. 

Pne hundred parts by measure of vapour of ether there. Produce of 
fore consume 4%S’l5 parts of oxigen gas*, tearing as a 
. residuum 

* If with etherised oxigen gas we mix a less quantity of oxigen soot appears In 

gas some cast?. 
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residaum water, and 230 51 parts of carbonic acid gar* 
Hence we must conclude, that the ojiigen gas has burned 
395*28 parts of hidrogen gas contained in the ether. 

Admitting the numbers I hare given to represent cubic 
inches, and substituting for these the corresponding weights, 
the barometer being at 27 inches, and the thermometer at 
18** [72*5 F*], we find, that 100 cubic inches of ethereal 
vapour weigh 65-447 grains, and contain, 

Carbon. 1, The carbon of 230*51 cubic inches of carbonic acid 

gas, or 38*64 grains of carbon. 

Hidrogen. 2, Hidrogen gas 395*28 cubic inches, weighing 12*62 

grains. 

Water. 3, A quantity of oxigen and hidrogen answering to 

14*187 grains of water. 

Its component On substituting for the water its elements, and propor. 

pans. tioning all the results of the analysis to 100 parts of ether 

by weight, we find, that they contain 

Carbon . • - . 59*04 

Hidrogen - - - - 21*86 

Oxigen . . . - J9*l 

100 . 

General results. These results are reducible to the following: 10 grains of 
ether consume for their combustion 61 cubic inches of ox- 
igen gas, at 28 inches of the barometer, and 10^ of the 
thermometer [5-j*.5 F.], forming water, and 32*85 cubic 
inches of carbonic acid gas. 

The analysis I have just related was repeated four times, 
and a mean of the four indicates in 100 parts of ether 


Carbon . . 

• 

. 

58*2 

Hidrogen - 


- 

22*14 

Oxigen 

• 

- 

19*66 


• 


100. 


jgas than will consume all the ethereal vapour, or merely sutficiei^ 
fof this purpose, a black powder, or soot, will be deposited on the 
sides of the eudiometer, and some free oxigen gas will remain in 
the aeriform residuum of the detonation. This soot dr^es not'ap- 
pear, when the etiierised oxigen gas is detonated with a quantity 
of oxigen gas much superior to what is requisite for burning the 
whole of the ethereal vapour. 

Sect. 
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Sect. IX. Examination of the Water produced by (he 
Combu\'tion of Ether, 

Hitherto I have taken it for granted^ (hat the fluid resi- Examination of 
duum of the combustion of ether was water, but without 
any other proof, than a very superficial e>i.imination of the 
slight dew, which is formed in the eudioioeter by the in- 
flammation of the ethercous vapour. It lemaius for me to 
examine how far this supposition was well founded. 

1 burned several ounces of ether, in the apparatus in- from srvcni 
vented by Meusnier to obtain the water pioiluccd in 
combustion of alcohol. The water thus obtained from 
ether is without colour, smell, and taste, except some 
traces of empyreuma, which it loses by exposure to the air. 

It has the same specific gravity as distilled w ater, with which 
it mixes without becoming turbid. It is not precij)itated 
cither by nitrate of silver, lime water, or evtui acetate of 
barytes. When I evaporated one ounce of it to one fifth 
of its former weight, acetate of barytes produced ^ cloud 
in it incapable of being weighed. 

To estimate the quantity of sulphur contained in siilphu- Examiiud fm 
ric ether by another process, I dissolved one ounce of this **“*1^^'“** 
liquid in fourteen ounces of water. A stream of oxigen- 
ized muriatic acid gas was passed through this solution for 
ten hours. The ether was in part decomjmscd, but the so. 
lution con raining the products of this decomposition w^as 
rendered but slightly turbid by acetate of barytes, till it 
was reduced by evaporation to a quarter of an ounce. As 
the result is so trifling, it is impossible to conceive, that 
sulphuric ether can derive any of its essential properties 
from the presence of sulphur. 

The water obtained from ether by the apparatus of Meus- A little lead in 
flier was rendered torbid and of a deep brown colour 
the hidrosulphuret of potash. This precipitate arose from 
the lead acquired from the worm of the apparatus. 

* It emitted copious ammoniacal fumes at the approach of Appearance of 
muriatic acid, and it appeared tome, that it changed the**””***”**' 
sirup of violets green in a very slight degree: but this change 
of colour certainly did not take place with the w^atcr ob- 
thined from the combustiqp of ether under the mouth of a 

5 glass 
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glass jar. In the latter process the disfillation is slower, 
because we lose a larger quantity of^, water raised in va- 
pour; and that which is coHeefed, haring been longer ex- 
posed to the air, sufTers more ammonia to ily oif. 

Fnithor pronf One ouncc of the water obtained from ether in Meus- 
oi* Its prfsence. apparatus, and received in a bottle into which I had 
put a few drops of muriatic acid, in order to saturate the 
ammoniacal vapours during distillation, was evaporated to 
dryness in the temperature of the atmosphere. The resi- 
duum it left was dry and well crystallized muriate of am- 
monia, but mixed w'lth a little muriate of lead. The mu- 
riate of ammonia, separated from the metallic salt by a 
fresh solution and crystallization, weighed one grain and 
three tenths. * Here therefore its proportion was greater 
than in the water obtained from the combustion of alcohol, 
j IV. 

}>eihaps the Though it is po<>siblc, that ether may contain a little ni. 

trogcii, 1 doubt whether the ammonia, found in the aque- 
ether. ous product of the combustion, come wholly from the ether. 

^Vhatever care I have taken in my eudiometrical trials, 1 
have not been able to satisfy myself, that the nitrogen gas 
is not condensed into animouia in the combustion of the va- 
pour of ether. My results cm this point have not been uni- 
form. 'J'hc greater number have indicated this condensa- 
tion, and 1 am inclined to admit it, because the manipula- 
tions and slight errours incident to Volta’s eudiometrical 
j) recess have a tendency to produce the opposite effect, in 
other w ords, to introduce nitrogen gas into the residuum of 
the detonation *, 

'I*hr water eva- ^ evaj)ortited to dryness, in a vcrygeqtle heat, 288 grains 
porated loft a of water obtained fr.oin ether burned under the mouth of a 
bitlc rcbif uum. jar. It left as a residuum a transparent varnish, 
weighing at most an eighth of a grain, and attracting mois- 
ture from the air. 

* If we operate over mercury, there is always in this metal, aiu^ 
soihe interstices of the eudiometer, a little common air, wliicli 
* mixes with the residuum of the detonation, to filf the vacuum it 

produces. When the openition can be performed over water, the 
air contained in this fluid separates from it for the same reason, but 
it is in less ijuuntity than from mercury. 


To 
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To find whether the liquid 1 examined con taioed acetic 1^ containett a 

llttlo ACCtlC 

arid, I added a few drops of potash to 288 grains of water 
obtained by the same prorcss as the preceding. The solu. 
tion was saturated with carbonic acid gas, thtMi evaporated 
to dryness^ and afterward washed with alcohol; when a 
white salt was dissolved, weighing 0*7 of a grain, and very 
speedily dclitpiescing. Jt had all the characters of acetate 
of potash. 

Thus the experiments 1 have just related indicate in the All the forrign 
water produced from the combustion of ether the presence 
of acetate of ammonia, a portion of sulphinic acid too 
small to be weighed, and a slight deliquescent varnish, the 
nature of which I could not ascertain. But the weight of 
all these substances taken together is so small with respect 
to the water holding them in solution, that it can make 
very little difreionee in the proportions of raibon, hidro. 
gen, and ovigeii, assigned to ether in my last anal} sis. 


Sect. X. j1iipli(afwn of the preceding Anutifses to the 
Inquh y (onunninfr the Changes Alcohol undti ^aes in its 
Tramjor mation into Ether. 

In considering the changes efFecied in the conversion of of 

alcohol into ether, I shall regard only the proportions of 
oxigen, hidrogen, and carbon, neglecting the nitrogen; 

(he existence of which in alcohol is certain, but question, 
able in ether, though it is demonstrated, that the water 
produced by the combustion of ether with the acid of at. 
mosphcric air contains a perceptible quantity of am.nonia. 

100 parts of alcohol are composed^ 100 parts of ether, 

§ V, of § VIII, of 


Carbon 

. 

• 

43*5 

59 

Oxigen 

- 

- 

38 

IP 

Hidrogen 

. 

. 

15 

22 

Nitrogen 

• 

■ 

3*5 

100 

100 

• 


These results show, that in equal weights ether contains Alcohol los^s 
^ch more carbon and hidrogen, but much less oxigen, comSig* eufer 
a alcohol does. Mr. Bcrthollct had already considered 

ether 
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Rrs\ luum from 
v\'t mixtur« of 
h\ilphiinc acid 
and alcohol. 


I wo parti of 
alr-ohdl yield 
0/ ether. 


So p. alcohol, 
•M) water, and 
1 1)0 sulphuric 
:icul, produced 
»•“ of impure 
ether. 


ether as a product, that must hare more hidrogen and less 
oxigen than alcohol *. * 

The residuum of the mixture of sulphuric acid with al- 
cohol holds in suspension, after the ethereous fluid is sepa- 
rated, a bituminous or resinous matter + greatly loaded with 
carbon. It will be asked, no doubt, how it is possible, 
that ether should contain more carbon than alcohol, since 
the latter has let fall a portion of 'this element in its conver- 
sion into ether. But it must be remembered, that this re- 
siduLitn contains likewise oxigen and hidrogen, which arc 
found either in the bituminous substaneb or in the state of 
water; and thal, if this oxigen and hidrogen be taken from 
the alcohol in larger proportion than the carbon, the latter 
must predominate in the ether. 

To judge whether my analyses lead to this conclusion, I 
have examined what quantity of ether a determinate weight 
of alcohol Avoiild produce ; and I found by approximation, 
that two parts of alcohol, if wholly decomposed, would 
give one of recti tied ether. 1 obtained this result by the 
following operations. 

A hundred parts of common spirit of wine of the spe- 
cific gravity of 0*845, and containing 80 parts of perfect 
alcohol with 20 of water, produced, by mixture with an 
equal weight of sulphuric acid, 60 parts of ethereous fluid 
not rectified, by stopping the distillation at the moment 
when the sulphurous smell is decidedly perceived, and the 
oil begins to appear. I actually collected only 53 parts of 
the ethereous fluid, but 1 found, from the difference in the 
w'cight of^ the retort, that contained the spirit of wine and 
sulphuric acid, taken before and after the distillation, that 
60 parts had been produced. It is well known, that a cer- 
tain quantity of ether always flies off in vapour during this 
process, the weight of which could not be found in any 
other way. In the following operations I continued to es^ 
timate the weight of the product by that of the residuum.. ^ 

* Stafiqiie Chimique, vol. ii, p. 531 and following. 

t /M. and Proust, M^moiies dcs Savans strangers, Instflut 
nat. vol. I, 

The 
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The 53 parts of ethereous fluid, which I suppose equal 
to 60, were mixed with liq-iid potash, and by the known 
processes of rectification afforded me 25*25 parts of ether. 

The residuum of this rectification, nhirh must be equal 
to 34*75 parts, was separated from the potash by distil la- 
tion. It w'us miscible with w'ater in any proportion, and 
had nearly the specific gravity of common spirit of wine. 

I mixed it with an equal weight of sulphuric acid, and it 
produced 23*25 parts of ethereous fluid, which, having 
been mixed with potash and rectified, }icldc(l 10*3 parts of 
ether. 

The alcoholic residuum of this rectification was separated and nficrwan! 
from the potash, and mixed for the third time with sulphu- 
ric acid. This afforded 3*2 parts of rectified ether. 'I'lic 
SO parts of perfect alcohol therefore produced in all these bi nil wf 
operations 25-35 + 10’3+3-2 =s-38-75 parts of ether, or 
nearly half the weight of the alcohol employed. Ten parts 
of water did not entirely dissolve one of this ether, its 
specific gravity was equal to 0-736 at 16^ R. [OS'* F.]. 1 

did not wash it with water, but it would certainly have been 
lighter. If 1 could have obtained the spccilic gravity of that 
which was volatilized. 1 have taken no account of a small 
quantity of spirit of wine, wliich, according to the obser- 
vation of Proust, always remains mingled with the sulphu- 
ric acid after the first separation of the ether. 1 do not 
think therefore 1 shall be far from the truth, if 1 say, that 
200 parts of perfect alcohol produce by their complete de- 
composition 100 parts of ether of a density equal to 0*717 
at 16* R. [68® F.]. • 

If we take the difference between 200 parts of alcohol l-lenifru^ i *f* 
and 100 of the ether produced from^ it, reducing the two 
liquids to their ultimate elements, wc shall have a remainder ratiuu <>i i>>* 
equal to 100 parts, which, setting aside the sulphuric acid, 
express the elements left by the arcohol after the separation 
of the ether ; and which include 

* Carbon - - - 28 

Oxigen - - - 57 

• Hidrogen - - 8 

Nitrogen 


This 
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This residuum then must contain a considerable quantity 
of rnrbon, though the ether is more loaded with it than the 
alcohol. It will no doubt be remarked, that this residuum 
contains oxigen and hidrogen nearly in the proportions that 
constitute water, or in that of 7 to 1. We must admit 
therefore, that 100 parts of ether are nearly equal to SOO 
parts of alcohol, minus 28 parts of carbon, and 65 of 
w ater, the formation of which has been occasioned by the 
sulphuric acid. 

Not a perfect The black substance precipitated from the alcohol is not, 

separation of g^id, pure carbon: nor does it appear, that the 

the products. rr 7 

liquid formed with the dements of alcohol by the sulphuric 

acid is pure water. An imperfect separation of products 

takes place here, as in all decompositions effected between 

substances tliat have a very movable constitution, and little 

disposition to solidity. 

The result ap- In this paper I have attained nothing farther than ap- 
proximations, but in researches of so difficult a nature, 
these results are the only ones we can expect. They can. 
not acquire great precision, but by repeated analyses sue- 
cessivcly improved. 

Noie on the Vapour of Ether^ § VII, p. 327. 

Specific gravity In a paper read to the Society of Natural History and 

of elastic vu- Philosophy at Geneva, December, 1804, I gave the parti- 
culars of an experiment made for the purpose of ascertain, 
ing directly the specific gravity of the elastic vapour of eth cr 
in vacuo. The conclusions drawn by de Laplace from the 
observations of Watt, my fathm*, and Gay-Lussac, show 
decidedly, that the elastic vapour of water is found in the 
same quantity in vacuo and in the air at the same temper, 
aturc; but we cannot apply the same law to ether^ except 
by analogy, or very indirect experiments. (See the expe. 
rinients of Mr. Dalton on the evapoKitiun of ether. Man. 
Chester Memoirs, vol. V, or our Journal, vol. VI, p. M(^.) 

Experiment to I procured a niatras, the body of which contained 

cubic inches, and the cylindrical neck of which was 32 
inches long, and about three lines in diameter. Oh this 
neck 1 measured off a length of about two inches, and 
weighed the quantity of ether requisite to 'fill this lei^h. 

The 
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Thematras was filled, with mercury, except a space equal to 
that of the small column, that had been measured, and this 
was filled with ether. 1 then closed for an instant the ori- 
hcc of the matras, and inyerted it in a basin of mercury, 
under which I opened it. Thus the matras became a kind 
of imperfect barometer, tcrtniiiating above in a hollow ball 
void of air, but filled with the vapour of ether. The length 
of the column of ether, previously measured, was dimi- 
iiishcd above a third by the formation of the vapour 1 have 
mentioned. This diminution reduced to weight, and com« 
pared with the capacity of the body of the matras, gave mo 
the biill^nd weight o( the vapour of ether in vacuo, and 
proved, ^at they were equal, at least as far as could be ex- 
pected in an experiment on 30 cubic inches, to tlie bulk and 
weight of this vapour in atmospheric air, in nitrogen gas, 
and in hidrogen gas. The vapour of alcohol is too light, 
to afford sufficiently decided results by this process. 

In this experiment there arc some precautions to be taken^ Necessary prr 
in which however there is no difficulty, 1st, to expel from 
the surface of the mercury contained in the barometer a 
small quantity of liquid ether, which lodges between the 
mercury and the inside of the neck when the matras is in. 
verted. This may be clfected by surrounding it with a cloth 
warm enough to reduce this ether into elastic vapour. — 

2dly, it is necessary to estimate by a' comparative experi- 
ment, made at the same time and in the same place, with a 
matras of equal size, the weight of the liquid ether that ad- 
licroB in small quantity to the inside of the body filled with 
vapour. 3dly, in stopping the matras to invert it, the 
stopple must not touch the ether. 1 avoided this source of 
errour, by fixing in the neck of the matras, near its orifice, 
a tube closed at the bottom, and filled w Itli the ether in. 
tended for this experiment. 

1 ‘found thus, that a cubic foot void of air, or filled with 2oz of ether 
•sair, could contain, at a temperature of IS*' R. a 

about two ounces of invisible ether in the state of gas. The 
extraordinary ivcight of this vapour instructs us how' much 
ether is lost, by employing large vessels or globes passing 
one into another, for the purpose of condensers and re- 
ceivers in distilling this fluid. 


A know- 
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Specific fravitf A knowledge of the specific gravity of vapours may fur- 
fords useful considerable resources in chemical analyses. - By the 

data. help of this datum, and detonating a few cubic inches of 

the vapour of ether with oxigen gas, I was able to deter- 
mine with more precision the proportions of oxigen, hidro- 
gen, and carbon in ether, than by burning two ounces of 
this liquor in a red hot tube. I obtained results nearly as 
accurate with the vapour of alcohol. 

Vapour of ether q'ljg vapour of ether may be employed with as little ex- 

employed to as * ^ ^ I ^ 

certain its afli- pense for determining the affinities of this fluid to different 

nities to pitch, substances. I introduced over mercury 12 grains of 
pounded pitch into 20 measures of atmospheric air dilated by 
the vapour of ether, which consisted of 10 meai^jleB of air 
previous to its dilatation. The 20 measures occupied a co- 
lumn 6 inches high, and 6 lines in diameter; and were re- 
duced to eleven measures by the presence of the dry pitch, 
which became semifluid in thus condensing almost the whole 
of the ethcrcous vapouc* 

* I obtained a somewhat less condensation with 12 grains 
of suet, 20 measures being reduced only to 13. The suet 
was softened. 

India rubber. Twelve grains of caoutchouc, very minutely divided, re- 
duced 20 measures to 15. 

camphor. Twelve grains of camphor reduced 20 measures to 16. 

The camphor was moistened. 

wax. Twelve grains of yellow wax reduced 20 measures to 16|. 

lac, The vapour had very little action on gum lac, 12 grains 

of this only reducing 20 measures to 1 9. 
and tragacanth. A similar quantity of gum tragacanth produced a con- 
densation too small to be measured. 


Specific gravity The knowletlge Of the specific gravities of the vapour of 
^^dlr^^raUo alcohol, and of ether, may give us an idea of 

of the YoIatiUty t|ie law, vfhich the gravities of vapours follow in proportiofi 
ces^produd^'” to the volatility of the liquids from which they arise. Water 
ihein. at a given temperature is less evaporable than alcohol, and 

alcohol than ether. The elastic vapour of water is lighter 
than that of alcohol ; and the vapour of alcohol is lighter 
than that of ether. The specific gravity of elastic vapours 
< then, 
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titen, at eqaol^tKsmperatures, appears to be in the ratio of 
the Tolatility Ct the Uquors that famish them. The most 
Yolatile bodies are those, which, in similar circumstances, 
produce the heaTiest elastic rapours. 

Obseryations made by sereral natural philosophers iiidu Gasses mix uni- 
cate, that gasses of different natores mix uniformly, and 
do not arrange themselres according to the natural order ofiiifgravKy.*^^^' 
their different specific grarities^ but if this observation 
were unfounded, if the vapours, that emanate from the ter- 
restrial globe arranged thcmsclYes in the order of their gra- 
vities, those tliat belong to the least volatile bodies, as the 
earths and metals, would be those that would occupy the 
highest strata .of our atmosphere, supposing its temperature 
uniform. 


II. 

Description of an improved Shipps Stove ^ hp Mr. Josrpii 
CoLLiEB, No. 11, Crown Street f Soho*. 

SIR, 

1 HEREWITH send you a model of an improved ship 
stove, which may also be employed in drying houses, &c,, 
with more safety than those in present use. 

I submit it to the inspection of the members of the So- 
ciety, who, 1 make no doubt, will see its advantages, and 
am, Sir, 

Your humble Servant^ 

JOSEPH COLLIER. 

P. S# The expense of pne twelve inches diameter will bo 
about tiight pounds. 

Ff^^. 1, Plate IX f represents the stove, with the front Dencription of 
jpartly closed by the circular slide A, which is moved 
the hack by the brass handle B. C a movable plate attached 
to |he flide pbw 8a||ipoTM by the latch etching a pio^ 

* Transactions pf the Society of Arte, vol. xx», p. 93. Fifteen 
guineas were voted to Mr. Collier for this invention. 

Vol. XXI. — SuriLCiisirT. Z by 
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CONTRITANCES TO SAVE PEOPLE FROM DROWNING. 

by which means it acts as a blower to cause the fire to bura 
more briskly, but which slides down aUo to shut the fire up. 

D another plate, now hanging on its latch, but which 
can be let down to shut up the ash pit or dish /, which can 
be drawn out when the side facings FF are pulled up. G 
a circular plate or cap, which slides so as to shut the chim* 
iii\y up close. 

2, The body of the stove with the slider A moved 
round to the back, and thus leaving the fire-place com- 
pletely open. 

Fig. 3, The ash-dish shown separate. 

Fig. 4, One of the side facings taken out to show the 
figure i/, which slides into a hole made in the corner of the 
stove to hold it. 


ITL 

Account of a Floating Light calculated to save the Lives of 
Persons^ who have the Misfortune to fall overboard in 
the Night from any Ship. Invented by Mr. Wm. Ship- 
ley, Founder of the Society for the Fncouragement of 
Arts^ Manufactures^ and Commerce 

This floating light consists of a hollow vessel in the 
form of a boat, made of tinned iron plate, a 6, Fig. 5, 
Plate IX, the joints of which are carefully soldered, so as 
to keep out the water. The boat is 27 inches long, 1 3 broad 
in the middle, and 12 deep, and is sufficient to support a 
man in the water. From the gunwale of the boat, on each 
side, projects a handle c </, soldered fast to it for the man 
to hold by. 

ef h a metal ring connected with the boat by four up. 
right pieces, within which is another smaller ring, turning 
on pivots, fastened to the ring ef, in the direction of the 
boat\v length ; the internal ring supports a small lantern, g*, 
by an/axis which passes through it, and is pivoted into the 
ring at each end, in the direction of the boatfi breadth. By 

^ Transactions of the Society of Arts, vol. xxv, p. 94. 

meant 
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Rieans of these rings the lantern will remain in a vertical 
position, independent of the boat’s motion. 

On the first alarm of a man falling overboard in the its application, 
night, the candle is to be lighted, and the machine lowered 
into the sea by the rope ; if the man should be at a small 
distance from the ship, he may, by means of the rope, be 
taken on board immediately on his reaching the machine, 
if not, the rope may be secured on the iron reel, to prevent 
its unwinding, and cast off, and the light will direct the 
man where to find it, and holding fast by the two handles 
it will support him in the water. 

Fig. 6, kf is a rope ladder, having a lantern attached to 
it, as well to. direct the person iu the water to the rope. lad. 
dcr, as to enable the persons who lower the ladder to let it 
down till the cross-bar k reaches the water ; / is a hook to 
hang the floating light upon. Fig, 7, m, is the reel for the 
line, by which the floating-light is to be lowered. 

It is proposed, in order to make thU float useful, that It Tho lamp al- 
be placed every night under the care of the officers on jy for ^ lightly* 
vratch ; that its lamp be frequently trimmed and supplied 
with fresh oil, and its wick moistened with oil of turpentine, 
in order that it may take fire with the least touch of a lamp Directioni for 
or candle ; and whenever the alarm is given of any of the 
sailors falling overboard in the night, the officer on watch 
may light the lamp in the lantern belonging to the float as 
expeditiously as possible, and let the float down by a small 
cord, wound upon an iron reel, into the water, till it has 
floated about one second of time, and the float is a little 
way out of the perpendicular of the small cord. He is then 
to secure the cord on the reel, to prevent its unwinding, and 
toss It overboard. The reel will sink down, and pull the 
line almost perpendicular, and thus it will not be liable to 
entangle the person when he swims to the float, who, when 
he has got hold of the handles of it, may move it very fast 
which way he will, only by striking bis legs In the same 
* manner as he does when he swims ; and as the light of the 
lamp will be a certain guide for the person fallen overboard 
to find the f oat, so it will also direct them in Ihe ship to 
find the man and float : And when the ship has tacked nbout, 
i Z 2 and 
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and is come to the float, then the following method is pro- 
posed to take up the man and float into the ship : viz. A* 
lantern, with a rope ladder, may be let dow^n by a cord 
from the ship, till a cross-bar below the lantern touches 
the water, which may be seen by them in the ship by means 
of the light from the bottom of the lantern ; and thus the 
man in the water may lay hold of the cross-bar, and fix 
his feet on one of the steps of the rope ladder, and he may 
then lay hold of the iron bar or handle of the float with ohe 
* hand, and hang it on the hook of the rope, above the cross 
bar; which being done, the man and float maybe both: 
safely liftdfl into the ship. 

This ingenious and humane contrivance w'as presented to 
the Society by Mr. Shipley in 1776, and the silver modal, 
with a letter of thanks, was voted to him. The machine 
has been preserved in their repository, but as they consider 
it to be not sufficiently known, they have published the pre- 
ceding account in their Transactions for last year. 1 re- 
member observing, in the time of the American war, that 
several of our ships kept a small hull of a vessel lashed to 
the rails of their stern gallery, or their taiTerel, ready to 
cut away the moment a man fell overboard. This hull had 
a biiiglc mast, with a red flag, that the waves might not 
conceal it from .the sight of the man in the water ; and was 
of course much preferable to the common resource, a hen. 
coop, or a grating. Such a flag might very easily be added 
to Mr. Shipley’s floating light, for use in the day. 

Ready contri- While on this subject it may not be amiss* to notice the 
vauce to k.ep contrivance, 1 believe of the late admiral Locker, by means 
tharcannot*^*^ which a person who cannot swim may assist another in 
flwim. danger of drowning, and at least keep him afloat, till far- 

ther help can be oUtaineA If a man tie up his hat in a 
handkerchief, with the knots meeting in the centre of the 
opening of the crown, he may go into the water safely to 
assist another, holding the knots in one hand jso as to keep 
the hat upr^ht; for the air in the crown of hat, while 
held ui'thb position, will be sufficient to keep two persons 
frosa sinking. 


IV. An 
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An Essa^ on the Sugar of Grapes; Bp Professor Proust. 

Concluded from page 316. 

Afte R observing, that sugar Is become an indispensable impnrta- 
article of consumption, Professor Proust expatiates on the 
necessity of finding a substitute for that of the West Indies, 'bat of th:' 
should their intercourse with Spain, France, and other con- * 

tiuental countries be cutoff ; and for this purpose he recom- 
mends the sugar from grapes. This he confesses is not 
precisely the same with that of the cane, but may very well 
supply its place. Without being refined it Mill answer 
every purpose, in which colour is no object, as for sweet- 
ening coifee, chocolate, or dishes made of milk, in phar- 
maceutical preparations. Sec. 

When refined, says Professor Proust, it is perfectly white, its 
but M ill not acquire the solidity of that of the cane, on 
account of its granular and porous crystallization ; so that 
it cannot be made into loaf sugar, unless the art of the 
sugar-baker furnish him with resources, which I have 
no room to expect from the trials I have made. 

Its sweetness is evidently inferior to that of the sugar 
from the canc, so that it must be used in larger quantity ; 
and it is not so readily soluble. Tt dissolves entirely in 
spirit of wine; but it separates from it much sooner than 
that of the cane, and always in tuberculous, granular 
crystals, in which no determinate arrangement of parts can 
be perceived. 

Presuming, that a comparison of the juice of green Cr^iitenrti of rh« 
grapes with that of the perfectly ripe fruit will not be un- 
interesting, 1 shall first give a sketch of the results I 
obtained by analysing it. In it are found, 1, tartar; 3, 
sulphate of potash ; 3, sulphate of lime ; 4, citric acid in 
abundance ; 5, malic Reid a very little ; 6, extractive iQatter; 
and, 7, water. 

The citril acid is the chief base of this juice. It con- Would fm.iMi 
tains neither gnm nor saccharine matter: and in those years 
when the dearness of lemons does not allow us to extract 

• their 
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into su^ar and 
gum, 


or acquiring 
carbon ? 


their acid in Schcele’s mode, the juice of unripe grape 
may be employed for the purpose with more adrantage than 
has been supposed. 

Thif converted gut the warmth of the weather promotes the maturity of 
this juice; the citric acid gradually disappears, so that 
scarcely any traces of it can be discovered in the ripe grape ; 
and the products that occupy its place are the two species 
of sugar mixed with a little gum. The elaboration of the 
juice therefore consists in transforming this acid into gummy 
and saccharine products, in proportion as the fruit ap- 
proaches maturity. 

The elements of the citric acid do not differ from those of 
by parting with sugar and gum, as has been discovered ; but, since analysis 
oxigen. found likewise, that it contains oxigen, or the acidify- 

ing principle, in more abundance than the nutritious pro- 
ducts that assume its place, does this acid, during the 
ripening, merely lose a part of its oxigen, so as to ap- 
proach nearer their nature ? or docs it raise itself to the 
same point by acquiring a larger proportion of carbon ? 
This admirable metamorphosis passes before our eyes every 
year, yet nature has covered it with a veil impenetrable to 
them. To return to the fruit of the ripe grape. 

Contents of the This juice, as it flows from the fruit in the press, con- 
npe juice. tains substances of two kinds, some simply mixed, others 
in solution. The parfs mixed arc, first, the fibrous and 
calcareous pulp, which composes the organization of the 
berry ; and, secondly, a portion of the fecula, which we 
* call glutinous, on account of its resemblance to the animal- 

ized substance of cheese termed gluten. 

These two substances, if diluted, mAy be separated by 
the filtration of the juice, thogigh imperfectly, on account 
of its viscosity, and their tenaciousness, which choak up 
the filter. But they may be separated much better by heat- 
ing the juice to ebullition, because they coagulate, and rise 
to the surface. When scummed, and strained through 
flannel, the substances remaining dissolved in the clarified 
juice are, 

1, A portion of fecula; 2, crystallizable sugaV ; 3, sugar 
not crystallizable; 4, gum; 5, extractive matter, either 
white, or tinged red, according to the species of grape. 

When 
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When the juice of grapes is boiled down as far as can its rob. 
be done without dagger of altering its qualities, it aflbrds a 
rob, the quantity of which is proportional to the saccharine 
quality of the grape, and Tarics from 18 to per cent. 

It is difficult however to avoid some degree of empyreuma, 
particularly if the juice be acidulous. This alteration dU 
niinishcs the quality of fermenting in the rob redissolved in 
water, though without annihilating it, as Beecher bad 
concluded from his experiments. The liquid sugar of the 
cane too, as Duthroiie informs us, is much sooner altered 
by boiling than the solid sugar. 

The rob boiled down to a certain point crystallizes in a Crystallines, 
short time. It congeals into a spongy mass, more or less 
moistened with a sirup, that has a tendency to drain ofl‘. 

Its crystals, when drained, are a mixture of tartar and cry. 
stallizable sugar. It was this product, extracted from the 
muscat grape of Fuencarral, which, after having under, 
gone a few purifications, led me, instructed as I was by 
Du throne’s excellent work on sugar, to treat the juice ef 
grapes like that of the sugar.cane, 

As the juice contains acids, that hinder the extraction of Mode of ex- 
the sugar, the first step is to free it from these. After the 
must has been scummed, and while it is nearly boiling, a 
lixivium of wood ashes is to be added by little and little, as 
long as any effervescence takes place. The acids may be 
known to be saturated by tasting the liquor, which will 
then have only a saccharine taste. It is then to be boiled 
down to about half, and left to cool in vats, or even in the 
copper boilers, for there is no danger of verdigreabe as in • 

preparing the rob. While it thus stands, the tartar and 
citric acid, if there were any, being converted into salts of 
difficult solution, subside with the excess of the ashes, and 
the sulphate of lime that was in the juice of the grape. 

The malic acid, converted into malate of lime, remains in 
the liquor in consequence of its great solubility. 

The must prepared in this way indicates 25^ or 26^ on Not to be boiled 
the areometer. If it were boiled down beyond this, the 
*8ubscquentaarification would not be so easy, on account ciadacatkiii. 
of its thickness. It is then to be beaten up with whites of 
/ eggs or bullocks blood, heated, scummed, filtered, and 

boiled 



ON THE SUGAR OF 6RAPSS. 


m 

boiled do^vn to the consistence of a siru]}, which may be 
more or less thick, according to the ase for which it is in« 

^ tended. This rob, dhested of its principal acids, answers 
as we see to the first product of the cane, saturated an8 
boiled down to the point at which it takes the name tif 
museoyado. 

Must boiled When the iriiist has been thus prepared, it affords us a 

down has a coloured sirup, thoucfh extracted from white grapes. Itis 

slight acrimony, ^ 

and in a little taste is swcet and pleasant ; but if as much as a spoonful be 
swallowed, it aflects the throat with that slight impression 
of acrimony, which is experienced from yellow honey. It 
condenses in eight, fifteen, or twenty days, mosc or less, 
according to the degree to which it is boiled down, into a 
yellow, granular mass, of sufficient consistency to be 
pressed into pots, without flowing out if they be set upside 
down. The sirup that^has not been most boiled is the first 
to become solid. The sugar of grapes appears to require a 
certain quantity of water for its crystallization, as it is not 
found in sirup too much boiled. Hence this is longer before 
it becomes solid, but then it acquires a consistency more 
convenient for carriage. Lastly, in this state the musco- 
vado of grapes has the consistency, colour, and appear- 
aiicc of that of the sngar-canc. A vessel that contains but 
sixteen pounds of water will hold twenty five of this sugar, 
so that its specific gravity is to that of water rather more 
than as three to two. 

If muscovado of the grape be compared with that of the 
grape companMl sugar-cane, we find, that the latter adds to a slight bitter- 
a peculiar aroma, the character of which is very 
striking in -rum ; while that of the grape has no sensible 
aroma, being a sugar with a favour of roasted fruit. This 
taste, as well as its colour, is owing to the concentrated 
extractive matter ; which has the common property of its 
genus, that of becoming darker coloured, both by simple 
exposure to the air, from w hich it attracts some principle, 
and by being heated. It is this that gives the muscovado 
of the grape its orange colour ; an effect siiifilar to wbick 
is produced in the sugar of the canc, the juic* of which is 
nearly colourless. If the muscovado of the^grape be dU 
lutod with a (j^uantify of w ater equal to what it has lost, wo 

obtaiii 
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obtain a regenerated must far darker coloured than the 
fresh : but it is to bcf observed, that the latter, if a con- 
siderable surface of it be exposed to the air, soon acquires 
a similar tint. These effects arc peculiar to the extraclivo 
principle, the sacdiarinc and giimmj being insusceptible 
of it. Tleiire it follows, that the change it experiences 
from these causes united must extend to muscovado, auvl 
roinmunicate to it, as to all roasted fruits, more taste and 
colour. The following is the proportion of the products 


discovered in this muscovado by analysis. 

lb. 

oz. 


Crystallizable sugar 

75 


liK component 

Fluid sugar . • - 

24 

7 

parts. 

fJum - - - 


5 


Alalatc of lime 


4 



100 

The quantity of extractive matter could not be cstimati^d, A. little extract, 
but it must be very little, since the melasscs, notwithstand- 
ing its colour, is perfectly transparent. 

To discover the proportion of the two sugars I employed rropoitiom of 
the following means. I set to drain heaps of muscovado, 
evaporated to such a point as experience had taught me was 
most favourable for the scpairation of the sirup, or tliiid 
sugar. The latter, collected and kept some lime secured 
against evaporation, has still let fall pulverulent sugar, 
and in such a quantity, that, from many experiments of 
this kind, I am persuaded the crystal lizable sugar is more 
than seven eighths of the muscovado. Notwithstanding 
this, y have not thought proper to set it down above at 
more than three fourths; and this 1 mentioil, that more 
ronfiderice than it desaeves may not be placed iu a process 
tliat roil Id not possibly be accurate. 

But it is not thus with its other component parts, thegum THcjenm ne* 
and the malate. If to a hundred parts of muscovado by al- 

»duced to the state of a thin sirup .alcohol be gradually and th^n Uio 
added, the gum is first deposited. The fluid b iiig decanted 
o^ff, and morq alcohol added, the malate will fall down. 

As I have frequently repeated this experiment with quantities 
of sixteen hundred grains, I have reason to believe, that the 
proportion of these is given pretty accurately iu the table. 
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Sirgarof the 
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ther free acid, 
alkali, nor tan- 
nin . 


It; uses. 


If the alcoholic >601011005 of the muscoFado be kept co« 
yered ii^ith a paper only, the solid su^ar will separate from 
it by crystallization, but never so completely as to be able 
to calculate the quantity, because the fluid sugar retains a 
good part. The same thing, as has been seen, takes place 
with honey thus treated. 

The gum of the grape is without taste or colour, and 
does not differ from what I have found in apples, muiber- 
ries, medlars, apricots, plums, See, It is one of the iiu.* 
tritioiis products of vegetables, resembling gum arabic. 

The malate of lime, we sec, is but in small quantify. 
If the mixture of an earthy salt in a substance intended for 
food should be thought an inconvenience by those, who have 
no idea of the Composition of vegetables, 1 would observe 
to them, that this salt exists in a great number of fruits, 
particularly the melon and love-apple; that the sulphate of 
lime is found in much larger quantity in most of our pulse, 
in wine, in the waters we most prize at Madrid, in several 
fruits, in the apple, medlar, quince, potato, &c. without 
having the least ed'ect on our health. 

As a condiment the muscovado of the grape docs not 
sw'ceten as much as common sugar, on account of the \^ater 
of crystallization it contains, and the inferior sweetness of 
its crystallizable sugar. To sweeten a pint of water as 
much as custom requires, two ounces of the sugar from the 
cane arc suificient ; but two ounces and half of that of the 
grape arc necessary; and with these proportions both the 
solutions mark the same degree on the areometer. 

The solution of this muscovado changes neither the in- 
fusion of litmus nor solution of isinglass. Muriate of tin 
precipitates from it the colouring principle, as it docs that 
of the juices of the carrot, melon, grape, sugar-cane, and 
all fruits. 

It is very well adapted to milk, coffee, and chocolate; 
which it sweetens agreeably, without giving them any ]}ar- 
ticular flavour, that can be disliked, as yellow honey does ; 
and the slight acrimony mentioned in the b^inning disap- 
pears, because it is only the effect of the e»ractiyc matter 
too much boiled down. f 
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The muscoTadoes 1 have examined were extracted from Black gmpes 
the white grape, called alvilla^ and the black, called the ^ 

Arragon grape. The first alforded twenty-six per cent, scarcely darkef 
the second thirty. The latter is not perceptibly higher co- 
loured than the other, as the skin of the grape alone is co» 
loured, if care be taken not to mix with the must the juice 
extracted by pressing. It will perhaps excite surprise, that 
the must, after being freed from its acids, alTords a quantity 
of muscovado equal in weight to the rob: but the reason of 
this is, that the tartar, the only acid that precipitates with 
the lime, and a few particles of calcareous citrate and sul- 
phate, arc found in it but in very small quantity. Of this Very littli; tar- 
we may judge by the following result, though we may pre- 
siiinc there is a little more in the common grape than in the 
muscadine. A pound of the latter duly treated with spirit 
of wine docs not afford more than 48 grains of tartar. 

It is not the tartarous acid, but the malic, (hat gives Tlioir acid the 
grapes their sharpness: and this too is but in small quantity, 
since a pound of the juice of the muscadine grape does not 
afford above 40 or 45 grains of malate of lime. Now if 
we reckon, that this^salt contains one third of its weight 
of earth, it will follow, that a pound of the fruit does not 
contain much above 80 grains of acid^ 

Hence wc may conclude, that the juice of the grape freed Grape juice 
from its tartar, an effect that may be obtained by siinpl} 
boiling it down to one third, is already a muscovado little almost 
dificreiit from that of the cane, which equally contains ma- sugar, 
lie acid, if no lime have been employed in its preparation. 

As the sugar of the grape approaches so near that of the transparent 
cane in its qualities, we may understand why the rob of 
muscadine, dried and poured on a marble, affords a trans. 
parent lozenge, without colour, pleasant to the taste, and 
appearing like barley sugar: but it has the defect of soon 
growing moist, as the malic acid and liquid sugar occasion 
it to deliquesce in a short time. 

* It is remarkable, that the common people have already The art ofsu* 
approached verff near the art of making grape sugar, in neariv*a * 
preparation of kheir rob; but the last step, that remained proHchc^by 
for them to tak^L required a kind of reflection, for which «>mmoa 
tbeir education ii seldom adapted. At Arganda, near Ma. 

drid, 
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drid, and in other places, to prepare their rob they begin 
by boiling separately 'with a certain* quantity of lime the 
juice of grapes, and that of othetr fruits they in lend to mix 
with it. Thus, taught by necessity to free them from the 
acids, that would injure the sweetness of the rob, they 
employ a process truly chemical, to wliirh theory, so long 
preceded by practice, cannot refuse its sanction. 
TlM^rrapcmm- muscovado of the grape will some day no donbt bo 

o>vadb an ex- used for other j)urposos beside food, when i( is known, that 
uiiiled the two vegetable products acknowledged 
to be best adapted for effectually remedying those diseases 
that arc oceasiuneci by the corruption of the blood, or that 
impoverishment of the hitnioiirs called scurvy. The ein« 
ploymciit of the two kinds of sugar with a particular view 
to ascertain their etfocts, particularly freed from all the 
Galenical farrago that might weaken their powers, may fur^. 
nish the physician with means of cure better adapted to his 
views, than tliosc imaginary antiscorbutics, that still con* 
tin lie to usurp the place of clBcacious remedies, tliati those 
salads of scurvy grass, brook-lime, and water-crcsses, the 
beating acrimony of which could not fail to kindle coiu 
sum])tive tires, if the sick to whom they arc prescribed w'cre 
not protected from these by the dissipation of the qualities 
of the drugs by our infusions, clarifications, and sirups. 
Let us hear what Tourict says, speaking of the scurvy : 
Gcwralrcme- Fresh vegetables, pure air, aliments (hat contain most 

dU-sfoi scurvy of the mucoso-sacGhariiic principle, always infallibly cure 
the scurvy. The mucoso-saccharine principle contained tii 
most fresh Tcgetables, iu honey, in sugar, and in various 
ferinciiiablc substances, is of all things best calculated for 
assitnilation, and consequently for the regeneration of the 
fibrine of the blood. 

fond Animalizcd substances are not always the best fitted 

iiot <«l\va\s most for nutrition: on the contrary, those are more so, that re- 
quire for their aqimalization a sort of fermentation, which 
efaborates them, and renders them more capable of being 
assimilated with the substance of the individual, who uses 
them as food. Children, for instance, tl^lvemuch better 
on mucous and fermentable substances, /than on such as 
arc more animalizcd* Experience, agaiifit which there, is 
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ho afgnihg, has incontrovertibly proved, that the o^c of 
meat is always pernici<Siis to the scorbutic.*’ 

The refining of grape sugar must differ but little, if at the 

all, from that of the muscovado of the cane. Both being 
composed of two sugars, that require to be separated, no* 
thing is required Tmt to boil down the prepared must to a 
proper degree of consistency, whirh every refiner by trade 
Avill discover. The muscovado of the grape, brought to 
this point, will condense within a few days into a cellular 
granuloiis mass, the intervals of which will be filled with 
fluid, the common effect of that attraction, which induces 
the particles of the two sugars to unite with those of their 
own kind, and separate into two products. These masses 
being drained, the result is sugar in its first stage of refine- 
ment and sirup. The latter, exhausted fay fresh crystalliza- 
tions retains the malatc of lime, gum, and extractive prin- 
ciple. These four substances equally form the melasscs of 
the sugar-cane; but that of the grape has not the same un- 
pleasant flavour. 

The sugar of the grape however docs not crystallize like Cannot bi* 
that of the cane ; its grain is pulverulent; and as the masses 
it yields have little consistency, it appears to me doubtful, 
whether it can ever be brought to such a degree of hard- 
ness as that of the cane : at least it would require manage* 
ment, with which I am unacquainted. 

If the sugar of the grape in this point of view afford us DisKoIvcd in 
a prospect of an important article of trade, the product of 
its fermentation promises us no less advantage. Nature has noouslx ; 
given this muscovado such a tendency to fermentation, that 
it requires nearly the addition of as much water as it had 
lost, to produce this efiect : and in cold countries, whero 
the warmth necessary to this purpose is deficient, if a little 
dried wine-lees be added to this regenerated must, its fer- 
mentation will be still more active, and then it w ill proceed 
as briskly as in temperate climes. 

* One measure of this muscovado dissolved in three bf^nd one part 
water forms a Itquor of equal density with the juice of the " 

Arragon grapes which indicates 17^ on the areometer. 

ThB produces ipur measures of a wine of the colour of 
that of Malaga,” and in which a slight flavour of baked 
2 fruit 
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fruit HI perceptible. It is as strong as the best wine of 
la Mancha. As it is extremely intoxicating, certainly nei^ 
ther the beer nor the mead of Russia can be put in compe* 
tition with it for strength or goodness. The muscoTado of 
the grape therefore may furnish the north with a base adap- 
ted to the manufacture of all sorts of wine. 

The skins of the skins of black grapes be added to this, it ferments 

the black ;;rape with equal briskness, and acquires not only their colour, 
pr^'e ® portion of their astringent principle, which in rno.^ 

derate quantity improves the taste of all wines, and their 
quality of keeping. 

Valuable there- This muscovado imported from the south into the north 
fcre ill north- solves a problem of great importance to cold countries* 
This is, that with the sugar of the grape wine may in future 
be made in Siberia as readily as in the kingdom of Valen- 
cia. And if this production were considered only as a ma- 
terial for making brandy, what advantage would it afford 
in the case and safety of conveyance! Would not beer too 
be much improved, if its fermentation were promoted by a 
portion of this muscovado * ? 

The 


Barley eontains 
Uitlc soluble 
tEiatter. 


Its farina. 


DktiUed. 


Malt contains 
more soluble 
matter, 

slul less starch. 


Not much 
sugar in it. 


• The meal of barley contains but ten or eleven per cent of pro- 
ducts soluble in cold water. T'licse consist in equal parts of gum 
and mucoso-saccharine matter, rendered acrid by a little extractive, 
and a few flocks of glutine that separate while boiling. 

The farinaceous part consists in two or three and thirty parts of 
starch, and seven or eight and fifty of a granular insipid substance, 
which is separable from the starch by washing either in cold or boil- 
ing water. 

By distillation it yields all the products of starch, with some In- 
dications of ammonia. Nitric acid employed without heat extri« 
cates from it a very little nitrogen. 

Barley that has been perfectly malted does not yield as beforo 
ten or eleven per cent of soluble products, but thirty per cent, 
though of the same nature. 

The farinaceous part consists of seven or eight and fifty parts of 
starch, and twelve or thirteen of the granular substance. The 
changes produced in the grain by germination therefore fall on this. 
The same substance is found in the flour of Indiah com, and con* 
stitutes near half its bulk. , ' 

As the gummy part has no share in the fenqeitation, and is still 
found in the beer, malted grain contains only about fifteen pn 

cent 
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The celebrated Glauber asserted in his Prosperitaies Gcfm Glathcr said 
manice^ that, if the rob of grapes were sent to countries, 
to which nature has denied the vine, they might make their nuk^wlnc. 
own wines, by adding to this quintessence of wine, as he 
ternted it, the water of which it had been deprived. And 
he said this might be done in ail places, and at all seasons. 

This idea was certainly ingenious, but he should have Beecher denied 
confirmed it by experience. He did not; and was openly 
contradicted by Beecher in terms not very civil, who as- 
serted, that he had tried the experiment in vain for a whole 
year. 

In defense of Glauber it may be said, that the sugar in It will ferment 
the rob, being more or less affected by the reaction of the but 

tartar and other acids, remains so long inactive, as to lead ton mucli 
to a belief of its fermentable property being extinct. Not- 
withstanding this however, it will ferment, and the period 
may be accelerated easily by the addition of wine lees. 1 
have even now some wine from such a fermentation, which 
is very strong, and the boiling dow^n has given it a flavour, 
that is far from unpleasant. Butin some parts of Germany 
the grape has the double inconvenience of being loaded with 
tartar, and poor in saccharine matter, since it requires six 
tuns of must to make one of rob; probably therefore It 
w ould not be so much disposed to ferment as in hot coun- 
tries, in Spain particularly, where the poorest juice of the 
giape commonly yields a fourth part of sugar and very lit- 
tle acid. 

It may not be improper to introduce here the remarks I 
have had an opportunity of making during the course of 
few summers on the fermentation of clarified must. 

When the juice of the grape has been clarified by heat Clarified must 
and filtration alone, it always continues a little foul, be- 

cent of saccharine matter. If now we compare barley malt with 
the muscovado of the grape with respect to their fermentable parts, 

^e shall find, that one hundred weight of the latter nearly equal 
seven hundred weight of the former. Hence we may judge of the 
advantage, that^ould accrue from employing a portion of this 
muscovado in making beer. 

Water heated ^ 50** does not dissolve starch : this is the reason 
why the water in nrewing is seldom allowed to exceed this point. 

cause 
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cause it retains in solution a portion of the fociila that has 
been mentioned, and the nature of*which has been com- 
pletely ascertained by Fabbroni and Thcnard. This fecula 
is retained there apparently by the intervention of acids, 
since we do not find it in the juice, that has been saturated 
by the carbonate, and clarified with whites of eggs; in 
which way alone it is obtained perfectly clear. 

Fabbroni and Thcnard have considered this fecula as a 
ferment indispensable to the change of the saccharine mat- 
ter: but when the juice of the grape has been carefully 
freed from it, the fermentation takes place as briskly as In 
must not clarified, and we find it pass tlirongh all Its stages 
in the same period, without depositing any thing but tar- 
trite of lime. 

The true cause of fermentation in juices, whether clari- 
fied or not,^ docs not reside in this fecula therefore, but in 
the tliiid sugar, the only principle of fruits that is truly fer- 
mentable of itself, and capable of imparting this movement 
to solid sugar. Deyeux appears to me to be the first who 
observed this difference, and it must be confessed, that all 
the phenomena of fermentation tend to confirm his opinion. 
Let us fake a rapid view of them. 

The first effect of fermentation on a juice that has been 
clarified but not saturated is the absorption of the first por- 
tions of carbonic acid, that begins to be evolved. This 
product occasions the honied sweetness to be succeeded by 
a brisk taste, which, without being spirituous, renders the 
must far more pleasant than it was before; and j^t is iu this 
state, that children like it so much. 

The second is the increase of the bulk of the liquor with 
a temperature exceeding that of the atmosphere, though 
diminished by all the heat the carbonic acid gas carries ofiT, 
and the opacity of whey not well clarified. 

At the third period the spirit of wine begins to appear, 
and then the presence of this frees the must from its fecula, 
and a great part of its tartar. The gum, extractive matter, 
and malic acid subsist amid the fermentation, without tak- 
ing the least part in it, since we find them ip the same prb- 
portions after it is over. P 


7t 
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. If the wine be filtered when at its greatest degree of opa- Filtering chedol 

city, its fermentation ^is perceptibly checked ; but 

ward revires, and pursues its course without depositing any again reirives, 

thing but particles of fecula and pure tartar. This fecula, Tbe feculg. 

or second lees of wine, is always loaded with tartar: but 

when it has been copiously washed, wc find in it all the cha* 

racters on which Thenard has insisted, and particuli^y 

those appearances, that have led Berthollet to compare it 

with starch. It is perfectly insoluble; grows sour, fer* 

ments, and acquires the bad smell of the gluten of wheat ; 

in a word it becomes cheese. When it is dry it is a little 

transparent, horny, and affords all the produces of aniinaU 

ized matters. Potash dissolves it, and separates it from the 

parts that are purely fibrous. In fine, it is the same thing 

as the unoiarified must rejects in the first momeu^i of fer. 

mentation ; and if it do not separate from it at the same 

period, it is because its solubility retains it in the liquor, 

ti>ll the alcohol comes to precipitate it. Other circumstances 

confirm the fact, that this fecula is no more necessary to the 

transformation of the two sugars into alcohol, than the 

former, or than the gum, extractive matter, tartar, &c. 

If we take must saturated and clarified’ with whites of eggs, 
fermentation commences in it the next day. It pursues its 
course without depositing any fecula, but tartrite of lime 
atone; and without yielding any thing but carbonic acid. 

In the space of a month the liquor falls from 17" on the The liquor 
areometer to or 2^. If we analyse the residuum 
distillation, wc shall find again the gum, malic acid, ex. 
tractive matter, vinegar, some remainPof sugar, and no^ 
thing more. 

The muscovado brought to 17^ by a sufficient quantify Fecula ha* no* 
of water ferments completely, changes into wine, and de. 
posits but a few particles of matter. Where then is the 
influence of the feeala, the tartar, the acids, and the ex- 
tracts ? But the best clarified must will no doubt retwin a 
}9brtion of fecula | and it may be said, that this excites 
mentation in tha sugar. If this be the case, I would an* 
fwer, the fermentation should be weaker in proportion to 
the loss of this Principle occasioned by the clarification of 
t^e must ; but w do not find, that this is at all behind that* 

Vox.. XX1.*-»9 upplsmxnt. S A whjic^ 
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which retains the whole of its fecula. Hence let us con- . 
chide, that the fccula is one of those ^products, which arc 
not necessary to fermentation, and that one of the first 
efibets of this change is to free the juices from it, as it 
frees them from the tartar and sulphate: that, if fermen- 
tation required some of the other products of vegetation, to 
enisle it to produce its due effect, it is much more natural 
to suppose, that those which their solubility renders injuri- 
ous to the sugar w'ould take a part, than an insoluble sub- 
stance, which wc always find again subsequent as well as 
previous to it, and of which not the least traces are to be 
found ill wine or its products. 

The fresh fecula of the grape mixed with a solution of 
sugar at 17 ^ is incapable of fermentation, as Bcrthollet and 
ThcnarcUharc already observed. I have ajso ascertained 
this fact. But if w'ith such a solution of sugar we mix the 
same fecula after wine has fermented on it, or after it has 
become Ices, it will excite a very brisk fermentation in it in 
a few hours. 

The white and muddy fccula deposited in the second stage 
of fermentation docs not dissolve in the fermenting liquors ; 
it undergoes no decomposition in them; it changes neither 
its bulk nor appearance; and there is no trace of it disco- 
verable in the wine. It appears to take no part in the phe- 
nomena of fermentation, yet it impresses on crystallizable 
sugar the fermentative motion. In this case wc see clearly, 
that it acts as matter impregnated with a principle which it 
transmits. What then is this principle ? All that remains 
for us is to examinef whether we can divest fecula or lees of 
this impregnation, this leaven, which fits them for exciting 
fermentation; to enable us afterward to determine, whether 
the lees themselves really possess this property, or whether 
they act only by virtue of this principle, in which case they 
arc merely a vehicle. This is a point on which Seguin ap- 
pears to be occupied. 

Tn several spirituous fermentations, in which I hive enfti 
ployed yeast, or meal, the gluten has always risen tp the 
top, and adhered in shreds to the mouths of the vessels; 
and I could easily perceive, that it had nptber altered its 
nature, nor been affected by the changes oi the feimendi^ 
medium." 

1 have 
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t hate said, that the liquid sugar ivas fermentable per le. Molasses of the 
Melasscs from the ifiuscadiiie grape, separated from its cry- 
Btallizablo sugar, has not lost the property of fermenting. 

Alone and simply dissolved in ivater, notwithstanding hav- 
ing been tortured by a number of evaporations, and treat* 
ments with chalk and spirit of w'iiic, and its extractive prin- 
ciple having acquired an extremely disagreeable acridiony, 
it has notwithstanding afforded a strong wine. 

1 have not yet tried to ferment the crystallizabic sugar Tin* ny<t.illifod 
of the grape, to ascertain whether it be fermentable per sc : 
this is a step 1 mean to take, as soon as 1 have a siiflicicnt 
quantity ; but I suspect beforehand, that it is not any more 
than the sugar of the cane. 

The tartar is a product of vegetable elaboration, like all >' i .ir not ne- 
those that accompany it in the juice of the grape, but it is 
not a necessary ingredient of fermentation. If nature hnd 
intended it to concur in its phenomena, she w'ould not have 
given it that slight solubility, which occasions its separation 
in the beginning, when the sugar would have the most need 
of its influence. Glauber was well convinced of this ; and 
accordingly he recommends the separation of the tartar 
from the rob, after diluting it in warm water; for thus,’* 
he says, it will be freed from its acidity, and the wine will 
be rendered sweeter.” It is surprising thAt Glauber, who 
Jiad considered the subject so well, did not think of saturat- 
ing the must. 

The experiments, on which Bullion is desirous of establish. lUiiliim 
ing the necessity of tartar, have led him to consequences '*^’‘^*‘^‘** **“‘^ *! 

® , . , . , . . * essttiuial, 

much better calculated to mcrcasGthe vague ideas respecting 
fermentation, of which wc have already too many, than to 
elucidate its theory. If the tartar contributed to the alter- 
ations of the sugar, wc must admit, that the part it acts is 
purely mechanical, since we find it entire after the formation 
of the wine. We cannot avoid surprise at the assertion, that This contro- 
must would not ferment without tartar, from one who had daily 
^before his eyes the fermentation of apples, pears, the sugar- ^ 
cane, servied^, oranges, gooseberries, cherries, and all 
kinds of fruit, the juices of which arc destitute of tartar ; 
as well as thatlof honey, of sugar assisted by yeast, and oi^ 

/naltcd grain. " His analyses arc not more conclusive. Wh&t • 

2 A 2 to^ 
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tod must be the quality of the grapes, the juice of which 
afforded him but four drachms of sugar to the pint? and 
this sugar, how could he characterize it as of the same spc« 
cics with that of the cane? Farther, on what grounds can 
he talk of fermentation, and its produce in spirit, from tri- 
als in which wc find jsugar employed in the proportion of 
one pound to fifty quarts of water? The Uquorice water, 
that children sell by the shell-full, is not poorer stuff. 

Tartar added to If it were true, that fermentation caused the tartar to 
sour win production of wine, and even that it could 

not make wine, consume fresh quantifies for this purpose, as Bullion asserts, 

• * wc ought never to meet with it in our casks; and the juices 
most abundant in tartar, those of the years in which the 
grape does not ripen fully, would afford wines most abun- 
dant in brandy. If we could believe, that doubling the 
quantity of tarlar would occasion the produce of spirit to 
be half as much more, what better use could we make^ of 
this salt, than adding it to the must in the proportion of 
half a drachm to a quart, the dose that he asserts occasioned 
his obtaining half as much more brandy ? 

With regard to the price at which the muscovado of the 
grape can be afforded, thirty pounds, under the most un- 
favourable circumstances, and making full allowance for 
every thing, cost at Madrid 45 reals [30^. IJrf.]; but had 
every thing been bought at the best hand, and the labora* 
tory J)cen a place fitted up for the ])urp(>sc, the cost would 
certainly ndt have exceeded 30 reals [13.9. : and in 

what part of the kingdom of Spain is coarse sugar or even 
hbaey to be bought for a teal [5f? a pound ? Add to this 
the tuns of grapes annually wasted in the country. At 
Toro, this year, I am told, that, the beggars, after being 
glutted with grapes that they could not consume, left above 
170000 arrobes [about 2135 tuns], or about 50000 ar- 
robes [635 tuns] of muscovado^ And at Aranda de Ducro 
3000 cantars [500 galls.] of wine, that could neither be 
sold nor consumed, were thrown into the kennels; and 
150000 were left in the vineyards. • 

A fact that slipuid not be omitted is the solution of limb 
Mn spirit, which 1 believe has not been obserdbd. 1 distilled 
twenty five pints of red wine of la Mancdib^ ^adding aha&iLi 

ful 
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fill of quicklime, to obtain at once a product free from the 
Tinegar, which is *a1 ways found in the first distillation : but 
the Brandy came over so strongly imbued with the smell and 
taste of the lime, that 1 was surprised. This spirit .in fact 
contained lime, as was demonstrated by all the tests ; and 
its solution was so far from the effect of some unobserTcil 
circumstances, that, when I redistilled it with a gentle 
heat, it rose again with all its disagrecablencss. Even now, 
after the lapse of three years, ^he spirit is not altcreil ; it 
precipitates the metallic solutions, and oxalic acid, and re- 
stores the blue colour of litmus reddened by an acid. This 
solution then is a new point of similitude between the earths 
and alkalis.; 

1 have only to add, that recent trials hare taught mo no* I’ui'ification of 
thing more is necessary, to saturate ami clarify the juice of ® 
the grape, but to throw some powdered chalk into it, agi- 
tate the mixture, and let it stand till the next day. The fe. 
cilia and earth will unite; the juice is then to be strained, 
boiled, and scummed; and whites of .eggs are unnecessary. 

Desirous of knowing what degree of boiling down waiTlielenstboilflil 
most favourable for the crystallization, I made five ^^P*^***" 
ments in the following order. Having clarified and satu* 
rated some juice, 1 boiled down r ne portion of it so as to 
leave but thirty-two hundredth paits of extract; another to 
thirty.four hundredths ; a third to thirty.five; a fourth to 
thirty-six ; and a fifth to forty. Of these the last crystal- 
lized first, next that of thirty*s|x, and then that of thirty- 
five. Those of thirty-two and thirty.four have not crystal, 
lized yet. Hence it is evident, that those sirups, whicl^re 
least boiled, are the first to yield their sugar. 

Mcat-soup contains fifty per cent of a savory extract, Soup, 
analogous to the product I have obtained from the fermen- 
tation of cheese and gluten. This extract is the condiment, 
the perfume, the quintessence of the soup : is that of bones 
comparable to it ? 


V. Jccouni 
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V. 

Account of a simple Improvement in the common Still. In 
a Letter from Mr. J. Acton, 

To Mr. NICHOLSON, 

SIR, 

J SEND you an outline of an improTement I hare added 
to iny common still and w^rm tub, which 1 hare found of 
such great utility, that I cannot resist the desire I haye of 
communicating it. The still holds about nine gallons, and 
is used for distilling common water, essential oils, and 
water impregnated w'ith them The tub holds about 30 
gallons, and not being near any water, I was accustomed to 
haye a great deal of trouble in changing that in the tub when 
it became hot, whicli it did very soon after commencing the 
operation. It was this trouble, that put me to the necessity 
of contriving the additional condenser, which, though very 
simple, 1 have found to answer erery purpose I could wish; 
and I can now distil any length of time without the water 
in the tub being scarcely raised a degroe in temperature, or 
requiring to be changed, as the heat accumulates in the ad^ 
ditional condenser, and when elevated to about 140^ or 
140", pasBses off by evaporation. 

This condenser consists of 4i trough, «, Plate X, Fig. 1, 
three feet long, twelve inches deep, and fifteen inches wide ; 
with a pewter pipe, passing through the middle of it, of 
about two inches diameter at the largest end, and gradually 
tapering to about three quarters of an inch at the smaller 
end. It is most likely, that so simple and so useful a con^ 
trivance must have been thought of before, but never hav^ 
ing seen or heard of any, I have taken the liberty of troub^ 
ling you with it, requesting you will exercise your own 
judgment as to tlie propriety of inserting it in your Journal, 
as I have so firm a reliance upon the justice of it 1 cannot 
be otherwise than pleased with your decision. 

J remain, Dear Sir, ** 

A Your obliged and faithful Servant, 
Ipmich^ ^ -J, ACTON, 

A^icust 19) 1808, 


yif Description 
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. VI. 

Description of a new Variety of Carbonate of tame. By 

rc j. iiauy*. 

In my Troafisc on Mineralogy I described forty-seyen dc- 7i varieties of 
terminate varieties of form in carbonate of lime. About 
two years after 1 published in the Annals of the Museum 
of Natural History a memoir containing a description of 
thirteen more varieties of the same substance, making to- 
gether sixty ; and since that time 1 have observed eleven, 
equally marked with novelty, so that at present the number 
of forms presented by this species amounts to seventy one. 

This number is trilling to what theory demonstrates to be Above B mil* 
possible, which exceeds eight millions, even supposing we ^®®*****^** 
confine ourselves to the four simplest laws of decrement. 

But 1 am far from considering the formula, that has led me 
to this result, as exhibiting the sum of past and future dis- 
coveries; and we need not fear being perplexed at some fu- but circ um- 
ture period by our abundance, if we consider, that 
the circumstances capable of determining the production of duction of all 
this immense quantity of crystalline forms there arc a great 
number, that do not exist in nature. The formula to which 
1 allude merely shows us how fertile the laws of the struc- , 

ture of crystals are in themselves; and teaches us, that 
Science has in her hands certain means of determining with 
precision all the new forms, that may present themselves to 
mineralogists in the course of their researches, however va- 
ned they may be, and however little analogy they may Ijftkr 
In appearance to those that arc already known. 

The very steps that Science takes in her progress, in pro- Only « gnisU 
portion as she enriches herself by discovery, indicate, that ^bingt 
what does exist is confined to very narrow limits compared aiij exist, 
with what is capable of 'existing. The new varieties of car* 
bonatc of lime, that have been found within these few 
* years, arc almost all of them but different combinattoffs of 
bws alreadyk>bserved, and the greatest of these comjbitia* 
iions does not include above six quantities. 


* Journal des Mines, vol. XVIII, p. S99. 
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In the applic'Jtionrn I lave made of the theory to thcsel 
varieties I have found but two laws to^dd to the twenty-^ 
one 1 had mentioned in my treatise as those, of which 1 had 
then recognised the existence. The first determines in part 
the structure of a variety, which 1 have called trihexae. ’ 
dral carbonate of lime, because its figure is that 6f a six. 
sided prism, terminated by right pyramids of the same num^ 
ber of faces. Three of these faces are parallel to those of 
the primitive rhomboid, and the other three, which have 
the same inclinafion, result from a decrement by two rows 
in height on the inferior angles c, Fig, 2, Plate X, of the 
same rhomboid, so that if this law attained its limits, tho 
secondary form rcsnlling from it wouid be similar to tho 
nucleus. This structure is likewise that of the prismatic 
hyaline (fiiartz, which 1 have described in my Treatise on 
Mineralogy, vol. il, p. 411 ; but in the quartz crystals the 
inc^liuation of the terminal faces to the adjacent sides is 
141^40', while in the carbonate of lime it is only 135*^5 
w'hich arises from the difierence that exists between the pri. 
mitive forms themselves. I am indebted to Mr. Hericart. 
Thuri, minc.ciiginecr, for the knowledge of this interest, 
ing variety, a specimen of which he has presented to me. 

The second law relates to the variety, that forms the 
subject of this article. The crystals, that have enabled me 
to determine it, were sent me from Qcrmont-Fcrrant by 
Mr. Augustus Mabru, whose ii.seful researches in the dc. 
partment of Pay.de.D6ine, as well as those of his worthy 
friend Mr. de Laizer, afford new proofs of the mineralogi. 

treasures contained in that country. 1 avail mysolT of 
tills opportunity, to render them both a public testimony of 
my gratitude for their eagerness to impart to me the fruits 
of their discoverios, particularly with respect to the species 
sulphate of barytes, of which they have sent me a consf. 
derable number of varieties hitherto unknown ; and this 
pleasure has been greatly enhanced, as the symbols repre* 
aendng the laws of their structure, given in the letters ac. ‘ 
companying them, generally announce obsefirvers equally 
attentive ajid enlightened. 

Fig. 3 represents fhe variety in question. Mr. Mabru 
bad Tory justly remarked, that it exhibited a rhomboid with ^ 
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6qual axes, each of the six lower edges of which was re- 
placed by a bevel wtth two facets, s, Hence it follows, 
that, V we suppose these facets prolonged till they meet, 
so as to conceal the faces g*, g, of the equiaxal rhomboid, 
the crystal would be a dodecaedron with scalene triangles, 
analogous to that of the metastatic variety, commonly called 
dog-tooth spar ; and if we were farther to imagine phnes 
passing through the edges t, .r, &c., these planes would in* 
tercept a rhomboid similar to the equiaxal, and which with 
respect to the dodecaedron would have the same position, as 
the primitive rhomboid has with respect to the metastatic 
dodecaedron ; so that the equiaxal rhomboid may be consi- 
dered as a hypothetical nucleus with respect to the dodera- 
edron before us. We have already an instance of a hypo- 
thetical nucleus of the same kind in the paradoxal carbonate 
of lime discovered by I he learned Mr. Tonnellicr, keeper 
of the mincralogical Collections of the Council of iMiiies. 
But in the latter variety the hypothetical nucleus is the in- 
verse rhomboid ; and it is remarkable, that the forms hi- 
therto exhibited by these sorts of hypotheses are engrafted, 
as it were, on the two secondary rhomboids, the most sim- 
ple among those that belong to carbonate of lime. 

It was easy to see at once, that the faccits must dc- 

pend on a law intermediate to the angles E E of the nucleus, 
JVg. 2, which is likewise the case with the paradoxal variety. 
Now ill this there arc two lines of particles subtracted from 
the edges D H, and only one from the edges /i B, which is 
the most simple of combinations of this kind: and if we 
%dd the condition, that the hypothetical nucleus is thc^- 
versc rhomboid, it necessarily follows, that the intermediate 
decrement takes place with a single row. Iti the variety 
discovered by Mr. Mabru the tw'o terms of combination are 
greater by unity than in the preceding, that is, there are 
three lines of particles subtracted from the edges I) I>, and 
tw'o from the edges BU; and combining these data with the 
* condition, that the hypothetical nucleus is the equikxal 
rhomboid, v^e find, that the intermediate decrement is at 
Ihe same time mixed, and takes place by five rows in breadth 
'and six in height. Any other law would give for the nu- 
cleus a rhomboid di6fcrcnt from the equiaxal. For instaqg;, 

If 
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if we suppose the intermediate decrement to be made by a 
single row, the hypothetical nucleus would become a rhom. 
boid extremely flattened, in which the great angle of the 
rhombus would be 119^ instead of 114^ 18^, and the great- 
est angle of incidence between the faces 160^ 26' instead of 
131^ 23' : and besides, on this supposition the values of the 
angles of the dodecaedron would difler very sensibly from 
, those that give the law of -I, which agree with observation. 

Mensnres of its The following are the measures of the saliant angles. 

Between g and g, 134^=^ 23' 38"; s and 118^ 29M"; 
j andg, or jf"andg', 143® 32' 39"; s and^, 115® 1'44''; 
s and a', 142® 24' 6". 

Nnmerit'al car- I give this variety the name of numerical .carbonate of 
bundle of bine, account of the properties of the numbers that ex- 

press its form ; the sum of the exponent of B, which is 2, 
and of the exponent of X), which is 3, being equal to the 
numerator of the exponent of which is 5, and their 
product being equal to its denominator, 6. 

1' have likewise investigated the law that would govern 
the dodecaedron, if the hypothetical nucleus were siibsti^ 
tu ted for the true ; and I have found, that in this case the 

5 

symbol of the dodecaedron would bo ^9 a quantify tho 
exponent of which is double that of E in the preceding 


Possibility of In my Treatise on Mineralogy, vol. ii, p. 15 and follow^ 
sccond”^*"form ^ developed the theory respecting the possibilify 
to the primitive of thus substituting a secondary form to the primitive one, 
so^s to derive any other secondary form from it by the law^ 
of decrement. This view gives an infinite scope, if I may 
be allowed the expression, to the results of that branch of 
geometry, which arises from the study of the laws, to which 
the wisdom and power of the supreme Being has subjected 
the formation of the regular bodies, that people the subter- 
raiiean world ; and Qur admiration increases, when we see 
this* immensity of results end in one common term, the in- c 
variable form ef the particle shown by the dissection of cty- 
This variety stals. I ought to say here in particular, that none of the 
easily dissected, varieties of carbonate of lime exhibit the rhomboid of 
IQl® 30' by the help of mechanical division with more fa- 
^ cibty, and more neatly, than that which has been described^ 

* , Mr. 
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Mr. Mabru found this yariety at the foot of Pny.Saint. Where fouiul. 
Romain, below the (blaster quarries of St. Maurice, about 
ten miles south-east of Clermont, in the department of 
Piiy-de.D6mo. its gangue is a compact carbonate, of Unto 
of a gray colour, mixed with a little argile and oxide of 
iron. The largest crj^tals I have observed, are about 
18 mill., or 8 lines [7 lines Eng.] broad. In the same place 
is found cquiaxal carbonate of lime without any modifi* 
cation. 


VIL 


Second Letter on the Subject of the Ncio Metalsm 
Bjjf Mr. A. Combes. 


To Mr. J^ICIIOLSON. 

SIR, 

As you have caiididl} admitted a letter into your Journal, Tlw nut^tioa 
in which ^ our own statements (us it seems) are 
you will not, I trust, refuse a place to my reply to yourimms 
observations It may be considered as ])resnmptioii in an 
obscure individual, to enter into the lists nith a veteran in 
science ; and this would be the case, were the question of 
any other nature than merely concerning historical docu- 
ments; upon these topics the mere man of leisure may have 
an advantage over the man of business and genius; and (o 
refer to authorities requires no great intellectual exertion. 

1 still maintain, in opposition to your opinion, for whi^i f<>urrroy> to* 
on all other occasions I have the highest respect, that the 
true alkalh were never long ago suspected to be metallic 
oxides.” ^ 

You mention the testimony of Fourcroy, but the passage 
to which you refer is undoubtedly equivocal. 

^ Mr Fourcroy says, Systeme des Con. Chein. II, pag. 1^6, 

I’opinion sqf la prctcndue nature met.illique de la Barite 
ainsi que cel!e des autres bases saliiiables surtout terreuses 
lera qu’unc hypoihese.” Here dcs autres” ought, 


* See Journal, p 231—4. 
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II strict (grammatical propriety to be translated others/^ 
and not the other. And Fourcroy throughout his work 
never hints at any suspicion of soda, potash, and ammonia 
being metallic. 

You have quoted Mr. Kerr, but what he has said is not 
a siKspicion or guess, but a statement of facts, which for 
many years have been known t«» be false, and which he has 
never condescended to cor> * . Magnesia, according to 
liiin, had been proved by 'I'uudi and Kuprecht to be a me* 
inllic oridc* Suda, he s.i'vs, appears from some experi- 
ments published in the Tuiiti Transactions, to be a niodifi- 
cation of iiiagnesin, therefore soda must be also a metallic 
substance. Now here arc no aualofiies bropght forward, 
nothing which can be called an h\ poLhcsis, but a mere plain 
dounijjjht slatcment of an errourt 

I am a little surprised at the liew wLi'*h you yourself 
have taken of Tondi^s and Rupre.cht’s cAperiiiients. You 
state, that alkali was certainly present, but that the a11o)s 
were like phosphiirets of iron. You do not refer to what 
the sagacious Klaproth has said after a minute examination 
of these results, Annale& de Chimie^ IX, page 287. “The 
pretended reduetion of earths into racials, is nothing but a 
pure illusion nor do yon notice, that Savaresi, by a 
most elaborate and elegant series of experiments, proved, 

tliat they could be produced or not at pleasure, not in 
rousequenco of the presence or absence of alkali, or 
alkaline earths, but in eonsequrnce of the presence or 
absence of bone ashes,’’ Annalcs dc Chimicj IX, page 
J/i6, 

You ceitainly may find one authority, showing that a1. 
most eM*ry thing is metallic,” deduced from the very 
book wliich you hgfc already quoted;” for Mr. Kerr is 
cli'^posed to place char{;oal, phosphorus, and sulphur, 
amongst the metals, for the very reasons why they ought 
to be excluded from this class of bodies. He says, why 
slrbuld carbon, sulphur, and phosphorus, not be coni 
sidcred as metals, because their specific gravify, lustre, and 
ductility, differ from the bodies called metals, which differ 
so much in these rcsj)ects amongst themselves?” 
r There are no persons in general more ready to lay claim 
' tq 
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to the foundations of a discovery, if not to thfe discovery 
itself, than our neighbours on the continent, yet on this claim tu the 
occasion they have been anticipated at home : for in a report <i“cover>'. 
of the Polytechnic School, published in the last Number of 
tire Phil. Magazine, it is said by the editors of the jouraal 
of the Polytechnic School, that Mr. Gay Lussac, and 
Mr. Thcnard, had repeated Mr. Davy’s experiments, and 
obtained the two new metals, of which the existence had 
not been suspected previous to Mr. Davy’s experiments.” 

You say, it is no derogation to Mr. Davy’s merits, that Mr. Davy’s 
he has explored the processes of nature by simplicity of ju, disco very, 
vcstigatioii, and clear deductions grounded upon a know, 
ledge of the antecedent analogies. On the last part of this 
proposition 1 cannot agree with you. It would in my 
opinion have been a derogation to his merit, had he been 
guided by any analogies so loose as those, wdiieh might have 
led him to look f^r In trie fixed alkalis. lie was on 

the contrary by new principles of research, 

arising from the knowledge of the properties of chemical 
decomposition by Volfaic electricity, which your useful 
labours partly led the way to, and which his discoveries 
have made almost universal. 

I attended his course of lectures of 1807, and in referring The 
.to my notes I find, that he stated it as a fact, that all bodies IJUjj 
of known composition attracted by the negative pole in the hie mailer 
Voltaic circuit consisted principally of in flaniiuable matter, 
and were naturally positive; and that it was probable there- 
fore, that all bodies of unknown composition attracted by 
this pole, and which were naturally positive, might alj^a 
contain infiammablc matter. 

In his lectures in 1801, he stated, that, in looking forThiOir inuV-i* 
inflammable matter after those ideas in the fixed alkalis, 
ha discovered it, and that he had likewise found what 
lie had not expected, that it was metallic in its nature. 

In this instance sagacious conjecture and sound analogy 
Ivere followed up by experimental research, and ended *in 
a great discovery. 

* Guesses, except from experimental inquirers, ought Ciuefsis in 
slrarcely to be tolerated in science; and to attach import- 
(Uice to them, and to dignify them with approbation ^ 

merely 
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merely to encourage a waste of ^ime and a tendency to 
dreaming. Mere barren hypothesis^ diat neither arise from 
facts, nor lead to experiments, are uecds in the field of 
science which will always grow sufRcieiitly without manure* 
You, as an experimental poilosopher and a lover of 
truth, ought to endeavour to check their growth ; and 
should your Journal be made a hotbed for their cultiva- 
tion, it must inevitably ioosc its ancient universally ac« 
knowlcdged utility and importance. 

I am, Sir, 

Your obedient humble Servant, 

.. A. COMBES. 

Chelscdi * 

November 17, 1808. 


VIIJ. 

Ekctro»Chcmkal Re^searchesy on the Decomposition of the 
Earths; with Observafiom on the Metals obtained from 
the alMinc Earths^ and on the Amalgam procured from 
Ammonia. By IIumfury Davy, Esq. Sec. R. S» 
M. R. /. A. * 

1. Introduction, 

In the Philosophical Transactions for 1807, Part I +, and 
1808, Part I, I have detailed the general methods of decom* 
jmsition by electricity, and staled various new facts obtained 
in consequence of the application of them. 

Xlecomposltion The results of the experiments on potash and soda, as I 
of the fixed al- jn my last communication to the Society, afibrdedme 

kalis led to '' - . ^ 

liopes of similar the strongest hopes of being able to effect the decompose 
ii!>ults. gf alkaline and common earths; and the phc« 

nomena obtained in the first imperfect trials made upon these 
bodies countenanced the ideas, that had obtained from thi 

* Philosophical Transactions for 1808, Part II, p. 333. 
t See Journal, vol. XVIII, p.331, and XIX, p. 37. 

J Ibid.* Vol. XX, p, 2d0, 32U 
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earliest periods of chemistry, of their being metallic in their 
nature *. • 

Mftny difficulties however occurred in the way of obtain. Many aifficut* 
Ing complete evidence on this subject: and the pursuit of occurred* 
the inquiry has required much labour, and a considerable 
devotion of time, and has demanded more refined and com. 
plicated processes, than those which had succeeded with the 
fixed alkalis. 

* Becchcr is the first chemist, as far as my reading infonnfrmc. Early notions 
who distinctly pointed out the relations of metals to earthy sub- of^^hc iii»tallic 
stances, see Phys. subl. Lipsise, 4to, p. Cl. He w'as followed by ** 

Stahl, who has given the doctrine a more perfect form. Becclier's 
idea was that of a universal elementary earth, wlm^h, by uniting 
to an inflammable earth, produced all the metals, and under other 
modifications formed stones. Stahl admitted distinct earths, which 
he supposed might be converted into metals by combining with 
phlogiston ; see Stahl Fundament. Ch} in. p. 9 , 4to, and Conspcct. 

Chein. 1, 77, 4to. — Neuman gives an account of an elaborate 
series of unsuccessful experiments which he made to obtain a metal 
from quicklime. Lewis's Neuman's Chem. Works, i^d. edit, 
vol. i, p. 15. The earlier English chemical philosophers seem to 
have adopted the opinion of the possibility of the production of 
metals from common earthy substances ; see Boyle, vol. i, 4to, p. 

5G1-, and Grew, Anatom} of Plants, lec. ii, p. 242. But these 
notions were founded upon u kind of alchemical hypothesis of a 
general power in nature of transmuting one species of inattt i 
into another. Towards the end of the last century the do(> 
tiinc was advanced in a more philosophical form; Bergman 
pected bar}tcs to be a metallic calx, Prrf. Sciagrap. Rrg. Min. 
and Opusc. iv, 212. Baron supported the idea of the probability of 
aluniiiie being a metallic substance, see Annalcsde Ciiemie, vo^^, 
p. 257. — Lavoisier extended these notions, by supposing the othei 
earths metallic oxides. Elements, 2d edit. Kerr's translation, 
p. 217. The general inquiry was closed by the assertion of Tondi 
and Ruprecht, that tlic earths might be reduced b> charcoal ; and 
the accurate researches of Klaproth an<l Savare:7i, who ])rovcd by 
the most decisive experiments, that the metals taken for the bases 
of the earths were phosphurets of iron, obtained from tlie ^onc 
*aslies and other materials employed in the experiment, Annalet dr 
Chemie, vol. viii, p. 18, and vok x, p. 257, 275. Amidst all 
these hypotheses, potash and soda were never considered as metallic 
in their nature ; Lavoisier supposed them to contain azote ; nor at 
that lime were there any analogies, to lead that acute philo^qplyr 
•to a happier conjecture. 

. Tht 
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Jrom the in- earths like the fixed alkalis are nouconductors of 

fusibility of the electricity ; but the fixed alkalis becomh conducting by fu« 
sion ; the infusible nature of the earths, however, renctered 
it impossibjie' to operate upon them in this State : the strong 
affinity of their bases for oxigen, made it unavailing, to act 
upon them in solution in water; and the only methods, that 
■ proved successful, were those of operating upon tlrcm by 
electricity in some of their combinations, or of combining 
them at the moment of their decomposition by electricity in 
metallic alloys, so as to obtain evidences of their nature 
and properties. 

A more power- I delayed for some time laying an account of many of the 
principal results which I obtained before the Society, in the 
hopes of being able to render them more distinct and satis.* 
factory; but finding that for this end a more powerful bat- 
tery, and more perfect apparatus than I have a prospect of 
seeing very soon constructed, will be required, 1 have ven- 
tured to bring forwards the invi\stigation in its present im- 
perfect state ; and 1 shall prefer the imputation of having 
published uiifiiiishcd labours, to the.t of having concealed 
any new facts from the scientific world, wliich may tend to 
assist the progress of chemical knowledge. 


Methods employed far decomposing the alkaline Earths, 

The alkaline Barytes, strontites, and lime, slightly moistened, were 
earths moisten- electrified by iron wires under naphtha, by tlie same inc- 
thods, and with the same powers as those employed for the 
naphtha. decomposition^ of the fixed alkalis. In these cases, gas was 
copiously evolved, which was inflammable ; and the earths, 
and metallic where in contact with the negative metallic wires, became 
^uits appear- Coloured, and exhibited small points having a metallic 
lustre, which, when exposed to air, gradually became 
white; they became white likewise when plunged under 
water, and when examined in this experiment by a magnifier, 
a greenish powder spemed tp separate from them, and small 
globules of gas were disengaged. • 

In these cases there was great reason tp believe, that the 
(Oartbs had been decomposed; and that their bases had corn* 

c 

* Seepage 4, .of Journal, vul. xx, p. SOI. 

biiMA' 
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bhied with the iron, 8o as te form aliojs decomposiUe hf 
the oxigeii of air of water ; but the hidistiactiieBs of the ef- 
fect, *attd the compUcatod drcamstances required for It, 
were such as to compef me to form other pians of operation. 

The strong attractton of potassium for oxigen induced Potanium liM 
me to try whether this body mt^t not detach the oxigen oxi^iTfroin^ 
from the earths, in the same manner as charcoal decom- the earths, 
poses the common metaUtc oxides. ^ ^ 

1 heated potassium in contact with dry pare lime, baq^, Ineffectual, 
strontites, and magnesia, in tubes of plate glass ; butaM 
was obliged to nse very small quantities, and as I could not 
raise the heat to ignition without fating the glass, I ob- 
tained in this way no good results. The potassium ap- 
peared to act upon the earths and on the glass, and dark^ 
brown substances were obtained, which cTolred gas from 
water; but no distinct metallic globules could be procured : 
from these circumstances, and other like circumstances, it 
seemed probable, that though potassium may partially d^- 
oxigenate the earths, yet its aihnity for oxigen, at least at 
the temperature which I employed, is not sufficient to effect 
their decomposition. 

I made mixtures of dry potash in excess and dry barytes, Pofash snd the 
lime, strontites, aud magnesia, brought them into 
nnd acted upon them in the Toltalc circuit in the same man. 
ner as that I employed for obtiuning the metals of the 
alkalis. My hopes were, that the potassium and the 
metals of the earths might be deoxigenated at the same 
time, and enter into combination in alloy. 

In this way of operating, the results were more distipef The results 
than in the last: metallic substances appeared, b»8 fusible 
than peiMsim, which burnt the instant after they had ^ ' 
formed, and which by bomkig produced a mixtuee of 
potash and the earth emplc^ed; I endeaToured to form 
Aem under naphtha, but wiffiont much success. To pro* 
dnee the result at required a charge by the action of 
s nitric acid, which the state of the batteries did not peftnit 
Ibf oftmi to Vmploy and the metal was generated only in 
. 'wery 

» ^ TSaWtOWCf ef this omkimfim it eoasialed of ooeThe Voltaic 

hundred plates of copper andeinc of fix inches, and one huadrqd I’stteryweaksa' 
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▼ery minute films, which could not be detached by fusioni 
« and which were instantly destroyed by « exposure to air. 

As potash I had found in my researches upon potassium, that When 
meSSi^oiSdes ^ ^ potash and the oxide of mercury, tin, or 

Wds rapidly de- lead, was electrified in the Voltaic circuit, the deoomposu 
composed, tion was rery rapid, and an amalgam, or an alloy of potaa« 
slum was obtained; the attraction between the contmon 
metals and the potassium apparently accelerating the sepa« 
ration of the oxigen. 

the earths were ^^dlie idea that a similar kind of action might assist the de« 
sImUM oxides alkaline earths induced me, toj electrify 

mixtures of these bodies and the oxide of tin, of iron, of 
lead, of silrer, and of mercury ; and these operations were 
far more satisfactory than any of the others. 

A mixture of two thirds of barytes and one third of 
oxide of silrer very slightly moistened was electrified by iron 
wires ; * an effer? escence took place at both points of con* 
tact, and a minute quantity of a substance, possessing the 
whiteness of silver, formed at the negative point. When 
the iron wire to which this substance adhered was plunged 
into water containing a little alum in solution, gas was dis* 
engaged, which proved to be hidrogen ; and white clouds, 
which were found to be sulphate of barytes, descended 
from the point of the wire. 

A mixture of barytes and red oxide of mercury, in the 


Barytes 2 p* 
oxide of silver 
Ip. 


Barytes and 
red oxide of 
mercury. 


and fifty of four inches, at this time was not more than equal to 
that of a newly constructed' apparatus of one hundred and fifty of 
four inches. It had been made for the demonstrations in the 
Theatre of the Royal Institution in 1803; and since that time had 
been constantly employed in the annual courses of lectures, and 
had served, in different parts, for the numerous experiments on the 
decomposition of bodies by electricity, detailed in the Bakerian 
Lectures for 1805 and 1807, and a number of the plates were 
destroyed by corrosion. I mention these circumstances, because 
many chemists have been deterred from pursuing experiments 
the decomposition of the alkalis -and the eurths, under the idea that^ 
a very.ppwerful combination was required far the effect. Tins, 
however, is far from being the case; all the experiments detafied 
in the text may be repeated by means of a Vidiaic battery, con* 
taining ftom one hundred to one humlred and fifty platiei of fbuv 
six inches. 
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Mme proportions^ was electrified in the same manner. A 
small mass of solid amalgam adhered to the negative wire, 
which ^erideiitly contained a substance, that produced 
.barytes by exposure to air, with the absorption of oxigen; 
and which occasioned the evolution of hidrogen from water, 
leaving pure mercury, and producing a solution of barytes. 

Mixtures of lime, strontites, magnesia, and red oxide 
mercury, treated in the same manner, gave similar amal. with the saw* 
gams, from which the alkaline earths were regencratei^^<>"<*®* 
the action of air or water, with like phenomena ; but tnl^ 
l)uantities of metallic substances obtained were exceedingly 
minute; they appeared as mere superficial formations suri^ 
rounding the point of the wire, nor did they increase after 
the first few minutes of electrization, even when the process 
was carried on for some hours. 

These experiments were made previous to April, 
at which time the batteries were so much injured by con. 
slant use, as no longer to form an efficient combination. 

The inquiry was suspended for a short time : but in May 1 
was enabled to resume it, by employing a new and much 
more powerful combination, constructed in the Laboratory 
of the Royal Institution, and consisting of five hundred 
pairs of double plates of six inches square^ 

When I attempted to obtain amalgams with this appa- 
ratus, the transmitting wires being of platina, of about ^ 
of an inch in diameter; the heat generated was so great as 
to burn both the mercury and basis of the amalgam at the 
moment of its formation ; and when, by extending the sur* 
faces of the conductors, this power of ignition was modified^ 
yet still the amalgam Was only produced in thin films, and 
1 could dot obtain globules sufficiently large to submit to 
distillation. When the transmitting wires were of iron of 
the same thickness, the iron acquired the temperature of 
ignition, and combined with the bases of the earths in pre^ 
ference to the mercury, and metallic alloys of a dark gray 
oolour were obtained, which acted on water with the evolti* 

Ron of hidre|en, and were converted into oxide of iron, 
and alkaline eart^. 

• While I was engaged In these experiments, in the be-Pomin and 
tS JoM, I Mcdnd * letter fron Profenor 

^ fS* ScttuV^eiiury in con* 
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fact with ba- 
rytes and lime. 


Til is rep«ated 
wicli success. 


The same tiicd 
with strontia 
and magnesia. 


The amalgams 
might be pre- 
served sf»nio 
time under 
naphtha. 


SulphMef 


Edius of Stockholm, in which he informed me, that, hi 
conjunction with Dr* Pontin, he hadf succeeded in decom- 
posing barytes and lime, by ncgatirely electrifying mercury 
ill contact with them, and that in this way he had obtained 
amalgams of the metals of these earths. ■ 

1 immediately repated these operations with perfect suc- 
cess ; a globule of mercury, electrified by the power of the 
battery of 500, weakly charged*, was made to act upon a 
surface of slightly moistened barytes, fixed upon a plate of 
^^latina. The mercury gradually became less fluid, and 
after a few minutes was found corered with a white film of 
barytes ; and when the amalgam was thrown into water, 
hidrogen was disengaged, the mercury remained free, and 
a solution of barytes was formed. 

The result with lime, as these gentlemen had stated, was 
precisely analogous. 

That the s&mc happy methods must succeed with stron- 
tites and magnesia, it was not easy to doubt, and I quickly 
tried the experiment. 

From strontites I obtained a rery rapid result; but from 
magnesia, in the first trials, no amalgam could be procured. 
By continuing the process however for a longer time, and 
keeping the earth continually moist, at last a combinatioa 
of the basis with mercury was obtained, which slowly pro- 
duced magnesia by absorption of oxigen from air, or by the 
action of water. 

All tlicse amalgams 1 found might be preserved for a con- 
siderable period under naphtha. In a length of time, how- 
ever, they became covered with a white crust under this 
fluid. When exposed to air, a very few minutes only were 
required for the oxigenation of the bases of the earths. In 
water the amalgam of barytes was most rapidly decom- 
posed : that ,of strontites and that of lime next in ordn^ : 
but the amalgam from magnsfia, as might be expected from 
the weak affinity of the earth fur water, very slowly 
changed; when. a little sulphuric acid was to tht 

water, however^ the evolution of hidrogen/ and the pro- 
duction and solution of magnesia were exceedingly rapid, 
and the mercury soon remained free. < 

^ 1 wan inclined to believe, diat one reason why mignesiq 

wu. 
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was less <^sy to metallize than the other alkaline earths maimena 
was ita insolubility in water, which would prerent it from 
being presented in the nascent state, detached from its so» 

‘^lution at the negative surface. On this idea 1 tried the ex- 
periment, using moistened sulphate of magnesia, instead of 
the ‘ pure earth ; and I found that the amalgam was much 
sooner obtained. Here the magnesia was attracted Yrum the 
sulphuric acid, and probably dcoxigenated and combined * 

with the quicksilver at the same instant. 

The amalgams of the other bases of the alkaline earths Sairs of the 
could, 1 found, be obtained in the same manner from their i^rths 

^ _ succeeded. 

•aline compounds. 

1 tried in 'this way very successfully muriate and suI. 
phate of lime, the muriate of strontites and of barytes, 
and nitrate of barytes. The earths, separated at the de- 
oxigenating surface, there seemed instantly to undergo dc« 
composition, and, seized upon by the mercury, were in 
some measure defended from the action of air, and from the 
contact of water^ and preserved by their strong attraction 
for this metal. 


III. Attempts to procure the Metals of the alkaline Earths; 
and on their Properties. 

To procure quantities of amalgams sufficient for distiJla. Trial to procure 
fion, I combined the methods I had before employed, with [n*iargw**^"** 
those of Messrs Berzelius and Pontin. quantittes. 

The earths were slightly moistened, and mixed with onq 
Hhird of red oxide of mercury; the mixture was placed on a 
plate of platina ; a cavity was made in the upper part of»iI 
to receive a globule of mercury, of from 60 to 60 grains 
in the weight, the whole was covered by a film of naphtha, 
and the plate was made positive, and the mercury negative, 
by a proper communication with the battery of five hundred. 

The amalgams obtained in this way were distilled in tubes The smilgxiat 
of plate glass, or in some cases in tubes ef common glOM. 

^hese tubes yere bent in the middle, and the extremities 
were enlarged, and rendered globular by blowing, so at to 
senre the purposes of a retort and receiver, 

* The tube, after the amalgam bad been introduced, wai 
filed with naphtha^ whteih was afterward expelled ^ 

boillnt,. 
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Part of the 
mercury easily 
distilled off^ 


but the whole 
only with great 
dimcttltyi 


if at all. 


Base of bary- 
tes. 


boiling, through a small orifice in the end corresponding to 
the rcceifer, which was hermetically Sealed when the tube 
contained nothing bat the rapour of naphtha, ahd the 
amalgam. 

I found immediately, that the mercury rose pure by dis^ 
tillation from the amalgam, and it was Tery easy to separate 
a part of it; but to obtain a complete decomposition was 
Tcry difficult. 

^r this nearly a red heat was required, and at a red heat 
bases of the earths instantly acted upon the glass, and 
became oiigenated. When the tube was large in proportion 
to the quantity of amalgam, the Tapour of the naphtha fur* 
nished oxigen sufficient to destroy part of the bases : and 
when a small tube was employed, it was difficult to heat the 
part used as a retort sufficient to drive off the whole of the 
mercury frpm the basis, without raising too*highly the tem^ 
perature of the part serving for the receiver, so as to burst 
the tube*. 

In consequence of these difficulties, in a multitude of tri- 
als, I obtained only a very few successful results, and In np 
case could 1 be absolutely certain, that there was not a mi., 
nute portion fmerc nry still in comhinatioii with the me« 
tals of the o rths. 

In the best result that I obtained from the distillation of 
the amalgam of barytes, the residuum appeared as a white 
metal of the colour of silver. It was fixed at all commop 
temperatures, but became fluid at a heat below redness, and 
did not rise in vapour when heated to redness, in a tube of 
(late glass, but acted violently npon the glass, producing a 
bhick mass, which seemed to contain barytes, and a fixed 
alkaline basis, in the first degree of oxigenatipn f • 


When 

♦ When the quantity of the amalgam was about fifty or sixty 
grains, I found that the tube could not be conveniently less than 
one sixth of an inch in diameter^ and of the capacity of about 
hajf a cubic inch. t 

Bases of the compared with other facts 1/iat have been 

earths probably Stated, p. 36P, it may be conjectured, that the basis of barytes has 
the most pow- a higher affinity for oxigen than sodium ; and hence probably the 
detec^^oxi^ bases of the earths will be more powerful instruments fesr detecting 
cam ^ tfism the bases of the alibis. 

“ ■ ' ^ I hav^ 
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When exposed to air, it rapidly tarnished, and fell into a 
white powder, whidi was barytes. When this process was 
condScted in a small portion of air, the oxigen was found 

absorbed; 

I have tried a number of experiments on the action of potassium Base of potash 
on, bodies supposed simple and on the undecompounded acids. •Pph**! 

Ffoin the affinity of the metal for oxigen, and of the acid for the 
substance formed, 1 had entertained the greatest hopes of success. 

It would be inconsistent with the object of this paper to enter mto a •> ^ 

full detail of the piethods of operation; I hope to be able ttSS^e 
them fully to the Society at a future time, when they shall be 
cidated by farther researches ; I shall how merely mention the ge- 
neral results, to show that I have not been tardy in employing the 
means which were in my power, towards effecting .these important 
objects. 

When potassium was heated in muriatic acid gas, as dry as it muriatic acid 
could be obtained by common chemical means, there was a violent 
chemical action with ignition ; and when the potassium was in suf- 
ficient quantity, the muriatic acid gas wholly disappeared, and froni 
one third to one fourth of its volume of hidrogen was evolved, and 
muriate of potash was formed. 

On fluoric acid gas, which had been in contact with glass, the fluoric acid gtf| 
potassium produced a similar effect; but the quantity of hidrogen 
generated was only one sixth or one seventh of the volume of gas, 
and a white mass was formed, which principally consisted of fiiiate 
of potash and si|ex, but which emitted fumes of .fluoric acid wlieb 
exposed to air. 

When boracic acid, prepared in the psual manner, that had been and boracic 
ignited, was heated in a gold tube with potassium, a very minute 
quantity of gas only was liberated, which was hidrogen, mixed with 
nitrogen, (the last probably from the common air in the tube); bo- 
rate of potash was formed, and a black substancCi which became 
white J[>y exposure to ai;*. • 

In all these instances there is great reaspn to believe that the hi- The resulti no i 
drogen was produced from the water adhering to the acids; apd the 
difierent proportions of it in the different cases are a strong proof 
of this opinion. Admitting this idea, it seems, that muriatic acid 
^as must contain at least one eighth or one tenth of its weight of 
water; and that the water oxigenates in the experiment a c^uintity 
pf potassium, sufficient to absorb the whole of the acid. • 

In the csdes of fluoric and boracic acids, there is probably a de- 
pomposition of these bodies; the black sul^ance produced from 
the boracic acid is similar to that which I bad obtained from it by 
electricity. The quantities that 1 have operated upon have been as 
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absorbed, and the nitrogen unaltered ; when a portion of tt 
iras introduced into water, it acted upon it with gnat ?io» 
lence andtunk to the bottom, producing in it barytes j and. 
Mdrogen was generated. The quantities in which I obtained 
it were too minute for me to be able to examine correctly 
either its phjsical or chemical properties. It sunk rapifiy 
in water, and even in sulphuric acid, though surrounded hf 
globules of hidrogen, equal to two or three times its to* 
lume ; from which it seems probable, that it cannot be less 
thg/t^our or five times as heavy as water. It flattened by 
pressure, but required a considerable force for this effect. 

Base of stron- metal from strontites sunk in sulphuric acid, and ex- 

hibited the same characters as that from barytes, except is 
producing strontites by oxidation. 

Base of lime. The metal from lime 1 have never been able to examine 
exposed to air or under naphtha. In the case in which I was 
able to distil the quicksilver from it to the greatest extent, the 
tube unfortunately broke, while warm, and at the moment 
that the air entered, the metal, which had the colour and 
lustre of silver, instantly took fire, and burnt with an in- 
tense white light into quicklime. 

Base of mag- magnesia seemed to act upon the glass, 

nesia. even before the whole of the quicksiiver was distilled from 

it. Id an experiment in which I stopped the process before 
the mercury was entirely driven off, it appeared as a solid, 
having the same whiteness and lustre as the other metals of 

yet too small, to enable me to separate and examine the products, 
and till this is done, no ultimate conclusion can be drawn. 

T^e action of potassium upon muriatic acid gas indicates a much 
laiger quantity of water in this substance, than the action of elec- 
tricity in Dr. Henry’s elaborate experiments ; but in the one instance 
the acid enters into a solid salt, and in the other it remains aeri- 
form ; and the difficulty of decomposition by electricity must in* 
crease in proportion as the quantity of water diminishes, so that at 
the apparent maximum of electrical effect, there is no reason to 
suppose the gas free from water. 

Tlmse persons who have supposed hidrogen to bc^ the basis of 
muriatic acid may, perhaps, give another solution of the pheoo* 
snena, and consider the experiment 1 have detailed as a proof of 
this opinion. 


the 
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ihooirtlii. It sunk rapidly in water, though surrounded 
by globules of gas pVodneing magnesia, and quickly changed 
fai ail, becoming corered with a white crust, and falling into 
a fine powder, which pro?ed to be magnesia. 

In sereral cases in which amalgams of the metals of the Amalgtmt of 
earths, containing only a* small quantity of mercury, 
obtained, I exposed them to air- on a delicate balance, and 
always found, that, during the conrersion of metal into earth, ^ 

tiiere was a considerable increase of weight. V, 

I endeavoured to ascertain the proportions of oxigen 
basis in barytes and strontites, by heating amalgams of them proportlan of 
in tubes filled with oxigen, but without success. I satisfied 
myself, however, that when the metals of the earths were 
burned in a small quantity of air they absorbed oxigen, 
gained weight in the process, and were in the highly caustic 
or unslacked state ; for they produced strong heat by the 
contact of water, and did not efl^crvesco during their solu« 
tion in acids. 

The evidence for the compost! on of the alkaline earths is 
then of the same kind as that for the composition of the com« 
mon metallic oxides ; and the principles of their decomposU 
tion are precisely similar, the inflammable matters in all cases 
separating at the negative surface in the Voltaic circuit, and 
the oxigen at the positive surface. 

These new substances will demand names ; and on the same New names, 
principles as I have named the bases of the fixed alkalis 
potassium and sodium, 1 shall venture to denominate the 
metals from the alkaline earths barium, strontium, calcium, 
and magnkiro ; the last of these words is undonbtedly ob- 
jectionable, but magnesium* has been already appliedf to 
metallic manganese, and would consequently have been aa 
eqnivocal term. 


IV. Inquiries relative to the Decomposition of Jbsmine^ 

Silex^ Zircone^ and Gludne* 

* I tried the methods of electrization and combination with Alnmiii# eng 
quicksilver,* and the common mebds, by which I had soc* 

•ceeded in decomposing the alkaline earths, on alumine andewthi. 

• 




* Bergman. Opusc. tom. ii^ p. COO. 
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•ilex; but without gaining distinct epidences of their haritig 
undergone any change in the processes.^ . 

Obliged to seek for oilier means of acting upon them, it 
was necessary to consider minutely their relations to other 
bodies, and to search for analogies, by which the principles 
of research might be guided. * 

Nearfy indif- Alumine rery slowly finds its point of rest at the negative 

fifrenito the pole, in the electrical circuit; but silex, even when difiTused 

iwoelatnci- ; ^ 

ties. in i^jelatinous state through water, rests indifferently at 

tkfri^ative or positive poles. 

Analogous to From this indifference to positive and negative elecrical 
insoluble ueu- attractions, following the general order of facts, it might be 
* inferred, that if these bodies be compounds, the electrical 
or saturated energies of their elements are nearly in equilibrium ; and that 
oxides. thei r state is either analogous to that of insoluble neutral salts^ 
or of oxides nearly saturated with oxigen. 

The combinations of silex and alumine with acids and al- 
kalis, as well as their electrical powers, were not inconsistent 
with either of these ideas ; for in some respects they resem- 
ble in physical characters fluate and phosphate of lime, as 
much as in others they approach to the oxides of zinc and 
tin. 


f!zperiments to 
resolve silex, 
if neutronline. 


Exposed to 
electricity in 
water. 


Qo the idea that silex might be an insoluble ncutrosaline 
compound, containing an unknown acid or earth, or both, 
and capable of being resolved into its secondary elements, 
in the same manner as sulphate of barytes,- or Iluatc of lime, 
I uiado the following experiments. 

Two gold cones % connected by moistened amianthus, 
were filled with pure w'atcr, and placed in the electrical cir- 
cuit, a small quantity of carefully prepared and well washed 


•ilex was introduced into the positive cone; the action was 
kept up from a battery of two hundred plates, for some 
hours, till nearly half of the fluid in each cone was ex- 
hausted ; the remainders were examined ; the fluid in the 
One vessel arid, cone containing Hhe silex was strongly acid : that in the op- 
thu^tiier allcA-positc conc was strongly alkaline; the two fluids were « 
' passed through bibulous paper, and mixe4 together^ when a 
precipitate fell down, which proved to he silex. 


* The same as those despribed in Phil, Tram. 1807, p. 6; or 
IduiWalj vol. xviii, p. 3^23. 

On 
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On the first Tiew of the subject, l^appeared probable, that It ' 

this silex had been Armed by the union of the acid and the 
alkafint matter in the two cones, and that the experiment <^ompos«4> and 
demonstrated a decomposition and recomposition of silex ; 
but before such a conclusion could be made, many points 
were to be determined. 

It was possible, that the acid might be nitric acid, produced 
as in other electrical experiments of a similar nature, and that 
this acid might hare dissolved silex, which was precipit^cd by ^ 
the alkaline matter at the other pole, which might be el'hfr 
potash used for dissolving the silex, which had adhered to it, 
notwithstanding the processes of Hxiviation in acids, or am« 
monia produced in consequence of the presence of the at- 
mosphere; or if potash was present, it was likewise possi- 
ble, that the silex might have been carried over in solution, 
with this alkali, from the positive to the negative surface. 

Minute experiments were instituted and completed in the but thit dm 
same manner as those dc'tatled in the Philosophical Transac-^^'^ 
lions for 1807, p* 7 *, which soon proved, that there was no 
reason to suppose, that the silex had been changed in these 
experiments. 

The acid proved to be nitric acid, which under the elec- The acid was 
trical action seemed to have dissolved the silex; the alkali ' 
turned out to be principally fixed alkali; and that it was* Alkali unt rmni 
merely an accidental ingredient, and not a constituent of 
the silex, appeared from this circumstance, that when the 
same portion of silex was long electrified, by degrees it lost 
its power of aflbrding the substance in question f . 

This 


* Journal, vol. xviii, p. 325. • 

t If silex, that has been carefully washed, after precipitation Common rho- 
by muriatic acid from liquor silicum, be moistened, and acted j'j***** 

by mercury negatively electrified, the mercury soon contains a no- bo<h<!*^iiiiporr 
table quantity of potassium. Well washed alumine, that has been feet, 
precipitated from alum by carbonate of soda, aftbrds by the same 
treatment sodium and potassium, so that the powers of electroche- 
mical analysis are continually demonstrating the imperfectioifof the 
rommon ^emical methods of separating bodies from each other. * 

The purest boracic acid, which can be obtained from borax by 
chemical decomposition, by electrical analysis is shown to contain 
both soda, and the decomposing acid employed in the process; and 

• Keuce m 
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This result haTing taken place, the sape plan of operation 
was not pursued with respect to alumine, which resem^^lcs a 
saline compound less than silcx ; and the method which I now 
adopted of acting upon these bodies was on the supposition 
of their being inflammable substances so highly saturated 
with oxigen as to possess little or no positiTe electricity. - 

Alumine and silex hare both a strong affinity for potash 
and soda ; now supposing them to be oxides, it was reason- 
able conclude, that the oxigen, both in the alkalis and 
tha 'earths, must be passire as to this power, which most 
conseqbently be referred to their bases, and on this notion 
h was possible, that it might be made to assist their decom- 
position by electricity. 

After this reasoning, I fused a mixture of one part of si- 
' lex, and six of potash in a platina crucible, and preserred 
the mixture fluid, and in ignition, oxer a fire of charcoal; 
the crucible was rendered positive from the battery of five 
hundred, and a rod of platina, rendered negative, was 
brought into contact with the alkaline menstruum. At the 
moment of contact there was a most intense light ; when 
the rod was plunged into the liquid an efiervescence took 
place, and globules, which burnt with a brilliant flame^ 
rose to the surface, and swam upon it in a state of com- 
bustion. In a few minutes, when the mixture was cool, 
the platina bar was removed: after as much as possible of 
the alkali and silex had been detached from it by a knife, 
there remained brilliant metallic scales round it, which in- 
’ stantly became covered with a white crust in the air, and 
some of whichinflamed spontaneously. The platina appeared 
muclt corroded, and of a darker tint than belongs to the pure 
metal. When it was plunged into water it strongly effer- 
vesced: the fluid that came from it was alkaline; when a 
few drops of muriatic acid H^re added to the solution, a 
white cloudiness occurred, which various trials demonstrated 
to depend upon the presence of silex. 

I' 

hence the experiment on the action of the boracic acid and po» 
tassium, page 375, may possibly be explained without assuming 
its decomposition. 


Asimilee 
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A similar mixture of potash and alumine was expcrimentel Alumina 
upon in the same manner, and the results were perfectijr ana- mmi 

logons ; there adhered to the rod of platina a film of a me« manner, 
tallic substance, which rapidly decomposed water, and af» 
forded a solution which deposited alumine by the action of 
ai|}, ac^d. 

1 tried several forms of this experiment, with the hopes I'he metal 
of being able to obtain a sufficient quantity of the metalJic □htiifii^\a]pr 
matter from the platina, so as to examine it in a separate mta. 
state; but 1 was not successful. It was alwgys in supeiS- 
cial scales, which oxidated, becoming white and alkaline, 
before it could be detached in the air ; it instantly burnt 
when heated, and could not be fused under naphtha or oil. 

1 tried similar cxperinients with mixtures of soda and Experiments 
alumine, and soda and zircone, and used iron as the 
tivcly electrified metal. In all these cases, during the whole xircone s&d 
process of electrization, abundance of globules, which swam 
in a state of inflammation on the fused mass, were produced. 

And in the mixture, when cooled, small laminae of metal wert 
found of the colour of lead, and less fusible than sodium, 
which adhered to the iron; they acted violently upon water, 
and produced soda and a white powder, but in quantities 
too small to be minutely examined. 

I endeavoured to procure an alloy of potassium, andtheTriali to obtain 
bases of the earths, from mixtures of potash, silex, and <^1 q- trLt^^g u^pot- 
mine, fused by electricity, and acted on by the positive and *^h unsucoenK 
negative surfaces in the same manner as pure potash, in ex- 
periments for the decomposition of that substance ; but I 
obtained no good results. When the earths were in quantises 
equal to one fourth or. one fifth of the alkali, they rendcAd it 
so highly nonconducting, that it was not easy to affect It by 
electricity, and when they were in very minute portions, 
the substance produced had the characters of pure potas« 
slum. 

I heated small globules of potassium, In contact with si- Pottssium h«au 
lex and alumine, in tubes of plate glass filled with the 
of naphthli : the potassium seemed to act at the same time rapour of 
Upon the glass and the earths, and a grayish opaque mass, ”*P^^ha. 
aot possessed of metallic splendour, was obtainal, which 
effervesced in water, depositing white clouds. Here it was 
d posBiWe 
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posaible that the potash had been conTerted wholly or patdy 
iDcondhisive. into protoxide, by its action upon tlfe earths ; but as no 
globule was obtained, and as the plate glass alone might 
hare produced the effect, no decided inference of the de* 
composition of the earths can be drawn from the process. 

I shall now mention the last trials that I made with te* 
spect to this object. 

AmaTsam of Potassium, amalgamated with about one third of mercury, 
SSm with was cj^ctrified negatirely under naphtha, in contact with sU 

1^ very slightly moistened, by the power of fite hundred ; 
after an hour the result was examined. The potassium was 
made to decompose water, and the alkali formed neutrals 
ized by acetous acid ; a white matter, haring all the ap* 
pcarance of silcx precipitated, but in quantity too small for 
accurate examination. 

ihimine, glu- I tried the saikie method of action upon alumine and glu* 
cine, and obtained a cloudiness, more distinct than in the 
case of silex, by the action of an acid upon the solution 
obtained from the amalgam. 

md zirconc. Zirconc exposed in the same manner to the action of elec- 
tricity, and the attraction of potassium, furnished still more 
satisfactory results, for a white and fine powder, soluble in 
sulphuric acid, and which was precipitated from sulphuric 
acid by ammonia, separated from the amalgam that had been 
obtained by the action of water. 

They all appear From the general tenor of these results, and the compa. 

rison between the different scries of experiments, there seems 
' Tcry great reason to conclude that alumine, zirconc, glucine, 

and silex arc, like the alkaline earths, metallic oxides, for on 
no cathcr supposition is it easy to explain the phenomena, 
that hate been detailed. 

butthewi^ The evidences of decomposition and composition are not 
suicT jiowever of the same strict nature as those that belong to the 

fixed alkalis and alkaline earths ; for it is possible, that in 
the experiments in which the silex, alumine, and zircone 
appeared to separate during the oxidation of potassium and 
sodium, their bases might not actually have been in combi* 
nation with them, but the earths themselves in union with 
the metals of the alkalis, or in mere mechanical mixture. 
And out of an immense number of experiments, which I 
* made 
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mftde of the kind last detailed, a rery few only gaTe distinet 
indications of the production of any earthy matter; and in 
cases when isarthy matter (fid appear, the quantity was such, 
as rendered it impossible to decide on the species. 

, Had 1 been so fortunate as to have obtained more certain 
evidences on this subject, and to have procured the metallic 
subs&nces I was in search of, I should have proposed for 
* them the names of silicium, alumium, zirconium, and giu. 
ciumt y 

(To be concluded in our next.) 


SCIENTIFIC NEWS. 

Wernerian Natural History Sjidety. 

At the meeting of the Wernerian Natural History Society Wnmerian 
on the 12th of November, the Rev. Andrew Jameson, mi. ^(*cirty. 
nister of St« Mungo, Dumfriesshire, read a paper entitled 
Observations on Meteorological Tables, with a description 
of a new Anemometer. After some general observations Mctforolo^ical 
on the importance of meteorological observations, and on 
the merits and defects of registers of the weather, &c., he 
pointed out what he considered to be the best form of a me- 
teorological journal, and then described the external form 
and internal structure of an extensive and complete meteor- 
ological observatory, and enumerated about twenty difler- 
ent instruments, which ought to find a place in every esta. 
blishment of that kind. He remarked, that a daily exaiiii. 
nation of the changes which take plaqc in those instruments, 
joined with a careful record of the external appearances i 4 ^' 
the atmosphere, will afford a constant and fascinating em- 
ployment to the most zealous observer, and will in time cn- Their 
able us to /orm a just theory of meteors; to prognosticato 
with considerable accuracy the nature of the coming wea- 
ther ; and, lastly, enable us to ascertain the climate of dif- 
ferent countries, with the view of determining the influence 
it exerts on ogganlc bodies. He next described an Anemo- 
meter, which, by a very simple and ingenious arrangement 
of parts, will enable the most common observer to ascer- 
tain the velocity of the wind with perfect accuracy. 

^ At the same meeting, the Rev. John Fleming, F. S. 
minister of Bressay in Shetland, who has been for 
• • time 
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Mineralogy of time past employed in examining the mineralogy of those 
Shetland remote islands, communicated to the Society an interesting 
account of the geognostic relations of the rocks in the 
islands of Unst and Papa Stour ; in the course of which ha 
gare answers to the queries formerly published regarding 
the serpentine and sandstone of Shetland. After a general 
account of the position, extent and external appearance of 
the island of Unst, he next described the different rocks of 
whjfh it is composed, in the order of their relatire antiqui- 
ty, and remarked, that their general direction is from S. W. 
to N. £. The rocks arc gneiss, mica-slate, clay-slate, 
limestone, hornblendc-rock, potstone, and serpentine. — 
The gneiss in some places appeared to alternate with the 
oldest mica-slate, and in others to contain beds of horn«- 
blendc-rock. The miciuslate^ which is t)^ most abundant 
rock in the island, is traversed by numerous contemp:'-a- 
ncous veins of quartz, and also of feldspar, and passes dis- 
tSnctly into clay-slate. It contains beds of hornblcndc-rock 
and of limestone. The cla^^slate occurs but sparingly in 
this island. The potstotte usually accompanies the serpen- 
tine. The serpentine occurs in great abundance, in beds^ 
}n the oldest clay-slatc jnd newest mica-slate, and hence 
must be referred to the oldest or first serpentine formation 
of Werner. Mr. Fleming is also inclined to believe, that 
the serpentine of the neighbouring island of Fctlar belongs 
to the same formation. The island of Papa Stour, situate 
on the west coast of the Mainland, (as the largest of the 
islands is called), contains no primitive rocks ; on the con- 
^trary, it appears to be entirely composed of floetz rocks. 
These arc, conglomerate, greenstone, claystonc, porphy. 
ritic stone, hornstonc, and sandstone. The sandstone, as 
appears from observations made in this island and other 
parts of Shetland, would seem to belong to the oldest coaU 
formation. The claystonc, conglomerate, porphyritic 
stone, greenstone, and hornstonc (probably clinkstone) 
rest on the sandstone. In some places Mr. Fleming ob. 
served the greenstone alternating with the sandstone, hence 
he properly concludes, that they belong to the same fprma- 
tion. In no place, however, did he observe any of 
^ other rocks alternating with the sandstone; and Aereforo 
the formation to which they belong remains still somtwbfft 
problematical. 
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try 

Spleen, experiments on (continued 
from a former volume), 103 
Spring wheat, culture pf, 156 
Si. . hi, on the relation of metals to 
earthy substances, 367 
fitcapi used for farming buildings, 316 
il.ipmvcment in, 358 
?tone called “ Thunder Pick”, ex- 
aniincd, 300 


.Stove for ships^ improved, 337 
Sugar, diffcreBt sppeies of, parlicnlarly 
that obtained from grapes, 30€, 316 
Sulphurcts, metallic, 142 
Sulphuric ether, see Ether 
Symmer, Mr. 280 

f 

T. 

Tar, recommended forcattla swelled by 
eating clover, 157 
Thenard, M. 352, 3C5 
Thomson, Dr. T. on oxalic acid, 14 
86 , 
“ Thunder Pick,” the, c.xamined, 300 
Timekeepers, 51, 53 
Tondi's experiments on the metallic na- 
ture of earths, 68, 233, 364, 367 
Tonnelier, M. on mcionite, with somiT 
observations on a ]>apcr, byM. Fre- 
derick Mohs, in which this substance 
is considered as a variety of feldspar, 
191 

Torricellian vacuum, sec Vacuum 
Trigonometry, spherical, method of 
solving a problem in, 201 
Tmtll, Dr. T. description of his ex- 
hausting machine on the principle 
of the Torricellian vacuum, 63, 161 
Turpin, P. on the organ by which the 
fertilizing fluid is capable of being in- 
troduced into the ovula of vegeta- 
bles, 214 

Turrell, Mr. his improved mode of con- 
structing mufll"s for chemical pur- 
po^es, 273 

V. 

Vauquelin’s experiments on oxalic acid, 
14— His analysis of some iron ores in 
Burgundy and Franche CoAite, with 
an examination of the yig iron, bar 
iron, and scoria produced from them, 
32 ' 

Vacuum, Torricellian, an exh.msting 
machine on the principle of, 63, 161 
Vegetables, 
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Vegetables, fecuta of, 84, }82 
Vegetables, generative df^ans of, 214 
Vibration, modes of equalizing the arcs 
of, 61 

* Viuce, Professor, remarks on the re- 
view of his essay on gravitation, 305 
y^lcanic substances, 298, 299 
Volta, 279, et seg. 

Von Ruprecht, Von, see lluprccht 

W. 

Walker, Mr. W. on the disadvantage 
of jewelled holes in clock-work, 236 
Ward, Mr. 1 1., his description of a com- 
pensation pendulum, for a clock or 
time-piece, with experiments, 53 
Watch escapement, a new, 178 
^^Veriier, M. 191 

Wernerian Scientific Society, 237, 383 
Wfstrumb, 14 


Wheat, spring, 156 
Whitde, Capt. 249 
Wilson, Mr. C. his description of a set* 
cure sailing or life boat, 124 
Windlass, an improved, 133 
W. N. in answer to Dr. TrailPs letter 
on the use of mercury in air pumps 
for exhaustion, 66— On the existence 
of metals in al^lies, 68, 231,363«« 
In reply to Mr^ook, 297 ^ 

Wollaston, Dr. on super acid and sub- 
acid salts, 164 

Woodhousc, James, Esq. his account^ 
of an experiment, in which potash 
calcined with charcoal, took fire on 
the addition of water, and animonU 
acal gas was produced, 290 


Z. 

Zinc ore, its uses as a paint, If 
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